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Executive	  Summary	  	   This	   paper	   examines	   the	   historic	   location	   pattern	   of	   new	   firms	   in	   North	  Carolina’s	  Research	  Triangle	  region	  between	  1990	  and	  2008.	  To	  better	  understand	  the	   relationship	   between	   new	   firm	   locations,	   network	   localization	   effects,	   and	  market	   forces,	   I	  create	  the	  historic	  record	  of	  entrepreneurship	  within	  the	  Triangle	  region	   using	   data	   from	   the	  National	   Establishment	   Time	   Series.	   This	   data	   is	   then	  matched	  by	  ZIP	   code	  with	   corresponding	  ESRI	  demographic	  data	   and	   commercial	  real	  estate	  market	  data	  from	  CoStar	  Group,	  Inc.	  Using	  this	  combined	  dataset,	  I	  then	  examine	   the	   correlations	   between	   various	   ZIP	   demographic	   environments,	   their	  localization	   characteristics,	   their	   prevailing	   commercial	   real	   estate	   market	  conditions,	  and	  their	  share	  of	  new	  firm	  formation.	  In	  doing	  so,	  I	  first	  explore	  which	  ZIP	   environments	   have	   historically	   encouraged	   new	   firm	   formation	   by	   examining	  each	   of	   these	   variables	   in	   isolation.	   Then,	   using	   Ordinary	   Least	   Squares	   (OLS)	  regression	  modeling,	  I	  jointly	  examine	  the	  effects	  of	  localization	  network	  effects	  and	  commercial	  real	  estate	  market	   factors	  concurrently	  upon	  new	  firm	  location	  within	  ZIP	  codes,	  to	  determine	  which	  variable	  has	  the	  strongest	  effect	  on	  new	  firm	  location.	  This	  research	  attempts	  to	  disentangle	  the	  related	  intra-­‐regional	  socio-­‐spatial	  forces	  that	  spawn	  entrepreneurialism	  and	  drive	  endogenous	  economic	  growth.	  My	  findings	   suggest	   that	   in	   isolation,	  new	   firms	  may	  exhibit	   location	  preferences	   that	  include:	  urban	   locations	  as	  opposed	  to	  rural,	  proximity	   to	  a	  strong	  university,	  and	  price	   motivation	   by	   lower	   facility	   rental	   rates.	   However,	   when	   considered	  altogether,	   the	  number	  of	   existing	   firms	   in	   an	   area	   is	   both	   the	   strongest	   and	  only	  significant	  predictor	  of	  new	  firm	  location.	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Chapter	  1:	  Where	  do	  new	  firms	  sprout?	  	  Nestled	   comfortably	  between	  both	   the	   cities	  of	  Durham	  and	  Raleigh,	  North	  Carolina,	   the	  Research	  Triangle	  Park	   (RTP)	   comprises	  over	  7000	  acres	  of	  what	   is,	  ostensibly,	   thick	   forest.	   Secluded	   amongst	   the	   trees	   are	   major	   research	   facilities	  home	   to	   over	   150	   companies,	   including	  many	   renowned	   large	   firms	   such	   as	   IBM,	  GlaxoSmithKline,	  and	  RTI	  Inc.	  Since	  its	  inception	  in	  the	  1960s	  as	  a	  scientific	  research	  park,	   RTP	   has	   evolved	   into	   both	   the	   region’s	   and	   North	   Carolina’s	   pre-­‐eminent	  anchor	   of	   economic	   activity,	   primarily	   through	   the	   recruitment	   and	   retention	   of	  large	  firms.	  In	  fact,	  the	  Raleigh-­‐Durham-­‐Chapel	  Hill	  metro	  region’s	  very	  identity	  as	  the	  	  “Triangle,”	  owes	  itself	  to	  the	  Park’s	  economic	  successes.	  But	  after	  forty	  years,	  the	  role	  and,	  in	  fact,	  the	  very	  development	  footprint	  of	  the	  park	  itself,	  has	  come	  under	  question.	  With	  increasing	  inter-­‐regional	  competition	  to	   lure	   and	   retain	   large	   firms,	   as	   well	   as	   a	   proliferation	   of	   other	   research	   parks	  within	   and	   without	   the	   United	   States,	   the	   future	   viability	   of	   sites	   like	   RTP	   as	   a	  regional	  economic	  driver	  comes	  into	  question.	  With	   the	  onset	  of	  a	  pronounced	  economic	   recession	   in	  2008,	   inter-­‐regional	  economic	  competition	  has	   intensified.	  With	   increased	   levels	  of	  unemployment	  and	  few	   clear-­‐cut	   high	   growth	   industries	   poised	   to	   absorb	   these	   losses,	  many	   regions	  have,	   in	   response	   to	   the	   economic	   crisis,	   begun	   examining	   entrepreneurs	   and	  scouring	  nascent	  industries	  in	  search	  of	  the	  next	  industrial	  boom.	  While	  some	  policy	  makers	  stepped	  up	  corporate	  recruitment	  efforts	  to	  replace	  job	  losses,	  others	  have	  instead	   emphasized	   efforts	   to	   support	   entrepreneurs	   and	   emerging	   industries	   in	  order	  to	  foster	  endogenous	  economic	  growth.	  No	  longer	  simply	  relying	  yesterday’s	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model	  of	  luring	  large	  establishments	  like	  IBM	  to	  move	  to	  places	  such	  as	  RTP,	  metro	  regions	   instead	   hope	   to	   grow	   the	   Googles	   of	   tomorrow	   from	   within.	   For	   such	  practitioners,	   policy	   supporting	   entrepreneurship	   and	   emerging	   industry	   sectors	  can	  be	  a	  means	  of	  developing	  overall	  resiliency	  in	  regional	  economies.	  	  Specifically	  within	  the	  Raleigh-­‐Durham-­‐Chapel	  Hill	  regional	  economy,	  efforts	  indicative	  of	  this	  entrepreneurship	  approach	  to	  economic	  development	  include	  the	  work	  of	  groups	  such	  as	   the	  Council	   for	  Economic	  Development,	  Research	  Triangle	  Foundation,	   or	   Bull	   City	   Forward.	   Such	   organizations	   strive	   to	   establish	  environments	   and	   networks	   that	   encourage	   entrepreneurship	   and	   small	   firm	  creation.	   Other	   approaches	   have	   include	   developing	   collaborative	   research	  campuses,	   such	   as	   Centennial	   Campus	   at	   North	   Carolina	   State	   University,	   or	  “incubators,”	   such	   as	   American	   Underground	   in	   Durham’s	   American	   Tobacco	  Campus.	   While	   specific	   to	   the	   Triangle,	   these	   efforts	   belie	   broader	   development	  approaches	   that	   focus	   upon	   providing	   the	   facilities	   and	   collaborative	   locations,	  purportedly	  under-­‐represented	  within	  the	  region,	  which	  nurture	  entrepreneurship.	  This	   shift	   in	  economic	  development	  practice	   is	  predicated	  on	  an	  expanding	  fount	  of	  academic	   inquiry	   tying	  entrepreneurship	   to	  multiple	   socio-­‐spatial	   factors.	  Within	  the	  literature,	  a	  growing	  body	  of	  research	  demonstrates	  myriad	  connections	  between	   the	   spatial	   proximities	   of	   new	   firm	   formation	   in	   relation	   to	   other	   firms,	  anchor	   research	   institutions	   such	   as	   universities,	   and	   concentrations	   of	   skilled	  human	  capital.	  As	  a	  result,	  with	  economic	  development	  approaches	  now	  exploring	  the	   linkages	   between	   entrepreneurship,	   location,	   and	   endogenous	   growth,	   further	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understanding	   of	   the	   environmental	   factors	   which	   best	   support	   emergent	  entrepreneurialism	  is	  needed.	  To	   adequately	   understand	   these	   factors,	   however,	   the	   question	   of	   where	  must	   be	   tackled	   first.	   Where	   are	   new	   firms	   likely	   to	   emerge?	   One	   approach	   to	  answering	  this	  question,	  indeed	  the	  one	  chosen	  for	  this	  paper,	  comes	  from	  history,	  Where	   have	   new	   firms	   started	   in	   the	   past,	   and	   what	   were	   their	   socio-­‐spatial	  characteristics	  at	  the	  time?	  In	  the	  case	  of	  the	  Triangle,	  very	  little	  is	  known	  about	  this	  historic	   spatial	   pattern	   and	   distribution	   of	   new	   firm	   creation,	   and	   what	   factors	  contributed	   to	   these	   location	   decisions.	   Examining	   this	   historic	   pattern,	   while	  considering	   various	   factors	   that	   may	   potentially	   affect	   firm	   location	   choices	   over	  this	  time,	  offers	  valuable	  insight	  into	  the	  role	  and	  strength	  of	  location	  effects	  in	  new	  firm	  formation.	  As	   the	   basis	   for	  my	   research,	   I	   examined	   the	   intra-­‐regional	   distribution	   of	  new	   firms	   within	   the	   Triangle	   region	   between	   1990	   and	   2008.	   Using	   data	   that	  contains	  new	  firm	  locations	  by	  area	  ZIP	  code,	  I	  have	  reconstructed	  the	  distributional	  pattern	  of	  new	  firms	  within	  Durham,	  Orange,	  and	  Wake	  Counties	  according	  to	  ZIP	  codes.	   I	   then	   considered	   this	   distribution	   of	   firms	  within	   ZIP	   codes	   by	   numerous	  demographic	  and	  spatial	   factors,	   including:	  ZIP	  population	  and	  population	  density,	  as	  well	   as	   the	   presence	  within	   ZIP	   codes	   of	   Central	   Business	  Districts,	   prominent	  universities,	  and	  other	  firms	  themselves.	  In	  addition,	  results	  were	  then	  narrowed	  to	  include	   only	   knowledge	   economy	   industry	   sectors,	   to	   determine	   if	   the	   new	   firm	  location	  pattern	  differed	  for	  these	  high	  growth,	  knowledge	  intensive	  industries.	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Previous	   studies	   of	   new	   firm	   formation	   demonstrate	   linkages	   to	   new	   firm	  formation	  and	   location	  within	  areas	  concentrated	  with	  allied	   firms	  and	   industries,	  research	  institutions,	  and/or	  pools	  of	  skilled	  labor.	  If	  these	  findings	  should	  hold	  true	  within	  the	  Raleigh-­‐Durham-­‐Chapel	  Hill	  metro	  area,	  than	  the	  more	  concentrated	  ZIP	  codes	  within	  Raleigh,	  Durham,	  and	  Chapel	  Hill,	   should	  consistently	  generate	  more	  new	   firms	   over	   less	   dense	   areas.	   Have	   the	   core	   areas	   close	   to	   area	   universities	  consistently	  generated	  new	  firms	  at	  a	  greater	  clip	  than	  the	  wooded	  expanses	  of	  RTP	  or	  rural	  county	  areas?	  Have	  new	  firms	  started,	  as	  expected,	  close	  to	  other	  firms,	  or	  away	  from	  competitive	  eyes	  and	  ears?	  	  	  If	  the	  Triangle’s	  new	  firm	  location	  pattern	  mimics	  other	  findings,	  as	  expected,	  than	   large	   science	  park	   footprints	   and	   suburban	   facility	   development	  must	   be	   re-­‐evaluated	   as	   future	  means	   of	   driving	   endogenous	   growth.	   Core	   urban	   areas,	  with	  their	   dense	   concentrations	   of	   people	   and	   firms,	   present	   the	   collaborative	  possibilities	   to	   generate	   new	   enterprises	   that	   the	   self-­‐contained	   suburban	  complexes	  inherently	  lack.	  Economic	  developers	  seeking	  to	  encourage	  endogenous	  growth	  should	   then	  embrace	  approaches	   that	  place	  new	  firms	   in	  highly	  urbanized	  environments,	   closer	   to	   allied	   firms,	   research	   institutions,	   and	   skilled	   labor.	   This	  historic	   pattern	   of	   new	   firms	   in	   the	   Triangle	   could	   demonstrate	   that	   the	  wooded	  privacy	   of	   area	   suburban	   office	   and	   research	   parks	  make	   poor	   places	   to	   incubate	  new	  businesses.	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What	  role	  do	  localization	  and	  real	  estate	  market	  factors	  play?	  	   In	  real	  estate,	  the	  oft-­‐repeated	  expression	  “location,	  location,	  location,”	  reigns	  as	  a	  de	  facto	  motto.	  Amongst	  many	  economic	  theorists	  who	  study	  entrepreneurship	  and	  endogenous	  growth,	   the	   same	  expression	  might	  also	  apply.	   Surprisingly	   little,	  however,	   is	   understood	   about	   how	   real	   estate	   conditions	   themselves	   influence	  intra-­‐regional	  location	  decisions	  by	  new	  firms.	  In	  order	  to	  accurately	  understand	  the	  location	   patterns	   of	   new	   firms,	   the	   real	   estate	   market	   governing	   these	   location	  choices	   must	   also	   be	   considered.	   Disentangling	   location	   choices	   from	   prevailing	  market	  conditions	   is	  an	  essential	  component	  of	  understanding	  the	   location	   factors	  influencing	  new	  firm	  formation.	  Even	   if	   new	   firms	   might	   value	   proximity	   to	   universities	   or	   other	   firms	   in	  choosing	   their	   location,	   in	   what	   way	   do	   market	   factors	   shape	   or	   inhibit	   this	  preference?	  New	  firms,	   typically	   lacking	   in	  capital	   for	   facilities,	   should	  be	  strongly	  motivated	  by	  cost	  in	  determining	  their	  location	  choice.	  How	  much	  might	  new	  firms	  willingly	   trade	   off	   on	   location	   for	   lower	   rent,	   and	   vice	   versa?	  Would	   a	   new	   firm	  rather	   have	  more	   facility	   space	   in	   a	   suburban	   or	   rural	   environment	   than	   smaller	  space	  in	  a	  dense	  CBD?	  As	   a	   case	   study,	   the	   Triangle	   offers	   an	   excellent	   basis	   for	   exploring	   the	  relationship	  between	  demographic,	  localization,	  and	  commercial	  real	  estate	  market	  factors.	  The	  metro	  region	  hosts	  a	  wide	  variety	  of	  office	  locations	  and	  types,	  ranging	  from	  dense	  offices	  within	  Raleigh	  or	  Durham’s	  Downtown	  districts,	  to	  locations	  near	  or	  on	  prominent	   research	  universities,	   to	   far	  afield	  office	   spaces	   in	  predominately	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rural	   county	   areas.	   By	   considering	   commercial	   real	   estate	   market	   conditions	   at	  times	  corresponding	  to	  yearly	  measures	  of	  new	  firm	  formation,	  I	  examine	  how	  new	  firm	   location	  decisions	   compare	   to	   real	   estate	  market	   conditions,	   and	   fare	  against	  corresponding	  demographic	  and	  localization	  factors.	  To	  do	  so,	  this	  research	  utilizes	  available	  commercial	  real	  estate	  market	  data	  containing	  vacancy	  and	  rent	   levels	   for	  property	  types	  according	  to	  ZIP	  codes.	  This	  data	   is	   then	  compared	  against	  new	  firm	   locations	  over	  similar	  years	   in	  attempt	   to	  correlate	  any	  influence	  of	  these	  market	  factors	  on	  all	  new	  firm	  locations,	  as	  well	  as	  after	  differentiating	  by	  industry.	  From	  this	  research,	  I	  hope	  to	  establish,	  within	  the	  context	  of	  the	  Triangle	  as	  well	  as	  more	  broadly,	  some	  clarity	  into	  the	  intra-­‐regional	  location	  dynamics	  of	  new	  firms,	  and	  how	  these	  dynamics	  interact	  with	  prevailing	  real	  estate	  conditions.	  With	  improved	   understanding	   of	   these	   interactions,	   economic	   developers	   might	   better	  understand	  the	  future	  effectiveness	  of	   interventions	  that	  provide	  start-­‐up	  facilities	  proximate	  to	  allied	  firms,	  institutions,	  and	  skilled	  labor	  pools.	  Will	  such	  approaches,	  with	  their	  emphasis	  on	  cross-­‐collaboration	  and	  network	  effects,	  effectively	  nurture	  entrepreneurship	  and,	   thus	  endogenous	  growth?	  Or,	  within	  a	  broader	  metro	  area,	  does	  simple	  affordability	  matter	  more	  to	  new	  firms	  than	  location?	  	  The	   following	   chapters	   address	   these	   questions,	   ultimately	   considering	   the	  research	   results	   against	   the	   broader	   theories	   of	   endogenous	   economic	   growth.	  Chapter	   2	   considers	   the	   previous	   literature	   establishing	   connections	   between	  location,	   entrepreneurship	   and	   economic	   growth.	   Chapter	   3	   presents	   my	  methodology	  and	  empirical	  approach	   in	  greater	  detail,	  while	  Chapter	  4	  details	  my	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finidings.	   Chapter	   5	   compares	   these	   findings	   against	   prevailing	   theories,	   and	  discusses	   the	   implications	   of	   these	   results.	   The	   final	   chapter	   summarizes	   these	  implications	  and	  suggests	  opportunities	  for	  further	  study.	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Chapter	  2:	  Review	  of	  Relevant	  Literature	  	   This	   paper	   attempts	   to	   develop	   a	   greater	   understanding	   of	   the	   interaction	  between	   endogenous	   economic	   growth	   and	   spatial	   factors.	   At	   the	   heart	   of	   this	  research	   lies	   the	  question	  concerning	   the	  relationship	  of	   intra-­‐regional	   location	   to	  the	   economic	   phenomena	   of	   firm	   creation	   and	   growth.	   A	   review,	   then,	   of	   the	  theoretical	   connections	   asserted	   between	   firm	   location,	   endogenous	   economic	  growth,	  entrepreneurship	  and	  socio-­‐spatial	  characteristics	   is	  necessary	  in	  order	  to	  examine	   the	   Triangle’s	   historic	   pattern	   of	   new	   firm	   locations.	   To	   detect	   how	  demographic,	  localization,	  and	  commercial	  real	  estate	  characteristics	  influence	  new	  firm	   location,	   familiarity	  with	   the	  scientific	  consensus	  of	  how	  these	  characteristics	  might	   govern	   the	   economic	   landscape,	   as	   well	   as	   current	   knowledge	   gaps,	   is	  essential.	  	  
Localization,	  Human	  Capital,	  and	  Endogenous	  Economic	  Growth	  	  Of	   course,	   the	   connection	   between	   the	   geography	   of	   firm	   location	   and	  regional	   economic	   growth	   has	   a	   long	   history	   in	   economic	   literature.	   Economist	  Alfred	   Marshall	   (1920)	   tackled	   this	   most	   notably	   with	   regard	   to	   industrial	  localization,	  postulating	  that	  geographic	  concentration	  of	  firms	  resulted	  in	  a	  pooled	  labor	  market,	   the	   ability	   to	   support	   specialized	   inputs,	   and	   a	   production	   function	  improved	   by	   knowledge	   spillovers.	   Economist	   Paul	   Krugman	   (1991)	   revived	  Marshall’s	  thinking	  about	  economic	  geography	  while	  developing	  a	  simple	  model	  of	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regional	   concentration,	   and	   called	   for	   a	   renewed	   inquiry	   into	   the	   connections	  between	  regional	  economies	  and	  economic	  geography.	  Other	   research	   into	   the	   ties	   between	   location	   and	   economic	   growth	  emphasized	  the	  function	  of	  human	  capital	  within	  endogenous	  economic	  growth.	  The	  economic	   modeling	   of	   Romer	   (1990)	   asserted	   a	   linkage	   between	   endogenous	  economic	   growth	   and	  human	   capital.	   In	   his	  model,	   technological	   change,	  with	   the	  endogenous	   inputs	   of	   research	   and	   its	   future	   rewards	   serving	   as	   technological	  change’s	   chief	   catalyst,	   ultimately	   drives	   economic	   growth.	   Simple	   subsidy	   of	  research,	  however,	  may	  not	  achieve	  the	  same	  effects	  upon	  technological	  change	  as	  inducing	   the	   incentive	   to	   research,	   purportedly	   driven	   by	   collections	   of	   human	  capital.	  Thus,	  Romer	  concludes	  that	  the	  accumulation	  of	  human	  capital	  functions	  as	  the	  main	   lever	   for	   inducing	   the	   incentive	   to	   research,	   and	  ultimately,	   endogenous	  economic	  growth.	  	  
Knowledge	  Spillovers	  and	  Proximity	  Such	   developments	   in	   economic	   thinking	   have	   led	   researchers	   to	  increasingly	   focus	   upon	   the	   role	   of	   Marshall’s	   third	   component	   of	   industrial	  location:	  the	  role	  of	  knowledge	  spillover	  in	  economic	  performance	  and	  innovation.	  In	   her	   landmark	   comparison	   of	   Sillicon	  Valley	   and	  Route	   128,	   Anna	   Lee	   Saxenian	  (1994)	   proposed	   a	   network	   approach	   to	   analyzing	   regional	   economies,	   which	  examined	   economic	  performance	   as	   a	   consequence	   of	   firms’	   internal	   organization	  and	   their	   external	   connections	   to	   the	   other	   firms	   and	   institutions	   concentrated	  within	  a	  locality.	   	  Her	  analysis	  postulated	  that	  firms	  operating	  in	  porous,	  network-­‐
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based	   arrangements,	   that	   feature	   frequent	   exchanges	   of	   knowledge	   and	  workers,	  outperformed	   those	   in	   regions	   dominated	   by	   closed,	   self-­‐sufficient	   firms.	   From	  these	   findings,	   Saxenian	   prescribed	   creating	   a	   culture	   of	   trust,	   collaborative	  relationships	   and	   open	   communication	   amongst	   firms	   as	   a	   means	   of	   fostering	  innovation	  and	  economic	  regional	  advantage.	  While	  Saxenian’s	  work	  used	  qualitative	  means	   to	  assess	   spillover	   in	  Silicon	  Valley,	  other	  research	  attempted	  to	   follow	  the	  “paper	  trail”	  of	  knowledge	  spillover	  relative	   to	   economic	   geography.	   Amongst	   many	   studies,	   Adam	   B.	   Jaffe	   (1989)	  analyzed	  state-­‐level	  time-­‐series	  data	  surrounding	  corporate	  patents	  and	  university	  research,	  finding	  that	  university	  research	  significantly	  influenced	  corporate	  patents	  filed	  by	  in-­‐state	  firms,	  and	  that	  it	   indirectly	  influenced	  spending	  on	  industrial	  R&D	  research.	  Maryanne	  Feldman	  (1999)	  further	  found	  that	  highly	  innovative	  economic	  regions,	   as	   measured	   by	   industry	   presence	   and	   receipts	   for	   business	   services,	  tended	   to	   be	   those	   with	   greater	   amounts	   of	   knowledge	   generating	   inputs.	   Later	  research	  by	  David	  B.	  Audretsch	  et	  al.	  (2005)	  discovered	  linkages	  between	  new	  firm	  formation	  and	  university	  research,	  determining	  that	  new	  knowledge	  and	  technology	  based	   firms	   located	   in	   close	   proximity	   to	   research	   universities	   to	   presumably	  benefit	   from	   knowledge	   spillovers.	   The	   effect	   of	   the	   spillover,	   however,	   varied	  across	  knowledge	  types	  and	  spillover	  mechanism.	  	  Research	   has	   also	   hypothesized	   the	   contribution	   of	   these	   knowledge	  spillovers	  to	  new	  firm	  formation.	  Using	  data	  on	  new	  firm	  formation	  in	  knowledge-­‐intensive	   sectors	   in	   Portugal,	   Rui	   Baptista	   (2009)	   compared	   new	   firm	   formation	  rates	   against	   the	   number	   of	   universities	   and	   graduates	   in	   these	   areas.	   Baptista	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documented,	   like	   Audretsch,	   similar	   positive	   effects	   from	   university	   co-­‐location	  upon	   the	   regional	   entry	   rate	   of	   knowledge-­‐based	   firms.	   Baptista	   also	   detected,	  however,	  that	  the	  effect	  of	  university	  access	  upon	  new	  knowledge	  intensive	  service	  firm	  formation	  was	  greater	  than	  that	  of	  manufacturing.	  Such	  results	  emphasize	  the	  necessary	   differentiation	   between	   industry	   types	  when	   considering	   the	   economic	  benefits	  of	  knowledge	  spillovers.	  	  
Density	  and	  Economic	  Growth	  In	   addition	   to	   identifying	   the	   network	   benefits	   of	   locating	   proximate	   to	  universities,	  other	  research	  has	  emphasized	  the	  economic	  influence	  of	  urbanization	  upon	  attracting	  and	  training	  a	  diverse	  workforce.	  Most	  notably,	  the	  work	  of	  Edward	  L.	   Glaeser	   (1998)	   argues	   that	   urban	   density	   and	   its	   increases	   in	   interpersonal	  interaction	  accelerate	  accumulation	  of	  human	  capital	  amongst	  urban	  workers.	  Thus,	  cities	  provide	   fertile	   training	  to	  workers,	  and	  that	  cities	  with	  high	   levels	  of	  human	  capital	  had	  increased	  growth	  in	  income.	  	  Glaeser	  also	  posits	  that	  a	  concentration	  of	  business	   in	   an	  area	  may	  benefit	   small	   firms,	  but	   that	  overall,	   regional	  diversity	  of	  firms	  and	  human	  capital	  in	  the	  labor	  pool	  contribute	  to	  long-­‐term	  economic	  growth.	  Michael	   Porter	   (1998)	   broadly	   incorporated	   concepts	   of	   network	   linkages	  and	   human	   capital	   approaches	   to	   industrial	   co-­‐location	   in	   his	   theory	   of	   clusters:	  geographic	   concentrations	   of	   inter-­‐linked	   industries	   and	   institutions.	   Clusters,	  unlike	   past	   industrial	   determinants	   like	   input	   availability	   and	   economic	   scale,	  account	   for	   regional	   competitive	   advantage	   by:	   increasing	   productivity	   in	   area	  companies,	  driving	  innovation,	  and,	  most	  essential	  to	  this	  research,	  stimulating	  the	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formation	  of	  new	  businesses.	  New	  firms	  are	  formed	  from	  the	  pool	  of	  needed	  assets,	  inputs,	   staff,	   and	  allied	   institutions	   readily	  available	   in	  cluster	   locations	   to	   flexibly	  respond	   to	  market	   gaps.	   Essential	   to	   regional	   economic	   growth,	   the	   formation	   of	  new	   firms	   expands	   the	   resources	   and	   capacities	   of	   the	   cluster.	   Cluster	   theory	  however,	  falls	  short	  of	  specifying	  the	  regional	  scale	  at	  which	  firm	  benefits	  begin	  to	  diminish.	  Still,	   other	   work,	   like	   that	   of	   Donna	   DeCarolis	   and	   David	   L.	   Deeds	   (1999),	  further	  connects	  the	  impact	  of	  co-­‐location	  and	  clustering	  with	  economic	  growth.	  In	  their	   analysis	   of	   biotechnology	   firm	   performance,	   they	   compared	   the	   relative	  impacts	   of	   knowledge	   flows	   (location,	   alliances,	   research	   and	   development)	   and	  knowledge	   stocks	   (products	   in	   development,	   patents	   and	   firm	   citations)	   upon	  market	   value	   at	   the	   initial	   public	   offering	   (IPO).	   They	   found	   that	   firms	   located	   in	  areas	   with	   higher	   concentrations	   of	   biotechnology	   firms	   had	   significantly	   higher	  performance	   than	   those	   in	   less	   concentrated	   locations,	   asserting	   that	   location	  choices	  matter	  to	  entrepreneurial	  performance.	  	  
Connecting	  Endogenous	  Growth,	  Location,	  and	  Entrepreneurship	  	  Such	   thinking	   reflects	   the	   escalating	   emphasis	   economic	   development	  theories	   place	   upon	   new	   firm	   formation	   as	   a	   driving	   mechanism	   of	   endogenous	  economic	  growth	  and	  regional	  competitive	  advantage.	  	  The	   idea,	   however,	   is	   far	   from	   new.	   Benjamin	   Chinitz	   (1961)	   long	   ago	  hypothesized	   the	   connection	   between	   entrepreneurship	   and	   industry	   firm	   size.	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Drawing	   upon	   a	   comparison	   of	   New	   York	   to	   Pittsburgh,	   Chinitz	   posited	   that	  industries	   in	   urban	   areas	   with	   high	   concentrations	   of	   small	   firms	   enable	   greater	  levels	   of	   entrepreneurship	   with	   fewer	   barriers	   to	   entry	   than	   those	   with	   a	  predominance	   of	   large	   firms.	   Subsequently,	   greater	   diversity	   of	   entrepreneurship	  and	  small	  firm	  concentration	  leads	  to	  regional	  economic	  growth	  less	  susceptible	  to	  economic	  shocks.	  Other	  studies	  have	  connected	  entrepreneurship,	  as	  envisioned	  by	  Chinitz,	  to	  those	  of	  Krugman	  and	  human	  capital.	  In	  their	  studies	  of	  regional	  entrepreneurship,	  D.B.	   Audretsch	   and	   Michael	   Fritsch	   (1994)	   found	   evidence	   in	   West	   Germany	   to	  support	  Krugman’s	  theories.	  Specifically,	  their	  research	  employed	  two	  approaches:	  an	  ecological	  approach,	  wherein	  start	  up	  activity	  is	  considered	  relative	  to	  the	  extent	  of	   regional	   businesses	   and	   controlled	   for	   establishment	   size;	   and	   a	   labor	   market	  approach,	  which	  standardizes	  the	  number	  of	  new	  establishments	  against	  the	  size	  of	  the	   regional	   workforce.	   While	   the	   significance	   of	   unemployment	   upon	   new	   firm	  births	   varied	   between	   approaches,	   Audretsch	   and	   Fritsch	   found,	   consistent	   with	  Krugman,	  that	  population	  density,	  population	  growth,	  highly	  skilled	  workforces,	  and	  high	  per	  capita	  value	  added	  were	  all	  positively	  significant	  in	  encouraging	  new	  firm	  formation.	  These	  regional	  determinants	  of	  firm	  formation	  were	  re-­‐verified	  in	  the	  work,	  amongst	  others,	  of	  Catherine	  Armington	  and	  Zolton	   J.	  Acs	   (2002).	  Comparing	  new	  firm	  formation	  in	  six	  industry	  sectors	  across	  384	  labor	  market	  areas	  (LMA)	  between	  1991	  and	  1996,	  and	  estimating	  the	  influence	  of	  various	  factors	  within	  these	  LMAs,	  their	   findings	   supported	   the	   perceived	   influence	   industry	   intensity,	   population	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growth	  and	  income	  growth	  upon	  new	  firm	  formation.	  Their	  research	  however,	  also	  pointed	   to	   the	   significance	   of	   a	   college-­‐educated	   workforce	   upon	   new	   firm	  formation.	  Such	  a	  finding	  again	  emphasizes	  the	  role	  of	  human	  capital	  concentrations	  in	   economic	   growth,	   as	   LMAs	  with	   college	   educated	  workers	  were	  more	   likely	   to	  start	  new	  firms.	  	  
How	  important	  are	  localization	  effects	  to	  new	  firms?	  	  However,	   the	   impact	   of	   localization	   effects	   upon	   a	   new	   firm’s	   performance	  remains	   hotly	   contested.	   While	   cluster,	   human	   capital,	   and	   network	   theories	   of	  endogenous	   growth	   hinge	   upon	   the	   spillovers	   realized	   through	   regional	  agglomeration,	   these	   spillovers	  may	  not	   result	   in	   competitive	   advantages	   for	   new	  firms.	   The	   work	   of	   David	   Keeble	   (1994)	   and	   others	   on	   industrial	   location	   in	   the	  United	   Kingdom	   detected	   a	   negative	   impact	   of	   urbanization	   upon	   new	   firm	  formation	  and	  location	  choices.	  Utilizing	  a	  matched	  survey	  between	  urban	  and	  rural	  firms	   in	   manufacturing,	   wholesale	   distribution,	   and	   professional	   and	   technical	  service	  sectors,	  Keeble	  documented	  that	  accessible	  rural	  areas	  outpaced	  urbanized	  areas	   in	   new	   firm	   formation	   and	   firm	   growth.	   Keeble’s	   findings	   attribute	   this	  “urban-­‐rural	   shift”	   to	   the	   desirable	   residential	   environments	   offered	   in	   rural	  settings,	   advantages	   in	   lower	   cost	   labor	   inputs,	   and	   improvements	   in	   rural	  communication	  and	  access.	  Stearns	  et	  al.	  (1995)	  found	  that	  location	  alone	  was	  not	  an	  adequate	  predictor	  of	  firm	  performance,	  but	  that	  a	  new	  firm’s	  survival	  depends	  on	  interactions	  between	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industry,	   strategy,	   and	   location.	   In	   an	   analysis	   of	   a	   survey	   of	   Pennsylvania	   firms,	  modeling	   results	   of	   location	   alone	   revealed	   that	   firms	   in	   rural	   locations	   had	  increased	  survival	  chances	  to	  that	  of	  urban	  firms.	  However,	  this	  result	  shifted	  after	  introducing	  measures	  of	   industry	  and	  strategy.	  Ultimately,	   they	   found	   that	   service	  and	   retail	   firms	   adopting	   niche	   purveyor	   strategies	   had	   higher	   survival	   rates	   in	  cities,	   while	   equivocating	   service	   providers	   and	   non-­‐niche	   manufacturers	   had	  higher	   rural	   survival	   rates.	   These	   results	   imply	   that	   urbanization	   alone	   does	   not	  have	   a	   unilateral	   effect	   on	   firm	   performance	   and	   survival,	   and	   that	   a	   new	   firm’s	  strategy	  and	  positioning	   in	  concert	  with	   their	   locality	  exert	  considerable	   influence	  on	  their	  fates.	  	  Further,	   intra-­‐regional	   location	   concentrations	   of	   related	   firms	   may	   not	  necessarily	  result	   in	  a	   firm’s	   increased	  capacity	   for	   innovation,	  running	  counter	   to	  network	  hypotheses.	  An	  analysis	  of	  survey	  results	  from	  London	  firms	  (Gordon	  and	  McCann,	   2005)	   revealed	   that	   while	   the	   strength	   of	   relations	   to	   customer	   and	  suppliers	   impacted	  a	   firm’s	   capacity	   for	   innovation,	   the	  probability	  of	   such	   strong	  links	  was	  not	  aided	  by	  a	  greater	  volume	  of	  local	  customers	  or	  suppliers,	  a	  supposed	  network	   benefit	   of	   clustering.	   Further,	   innovating	   businesses	   seemingly	   realized	  benefits	   from	   a	   London	   location	   in	   a	   diffuse	   and	   flexible	   manner	   at	   the	   wider	  regional	   level,	   representative	   of	   more	   traditional	   agglomeration	   models	   than	  localized	  network	  models.	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How	  much	  do	  new	  firms	  value	  location?	  	  But	  what	   of	   firms’	   valuation	   of	   location	  preferences	   themselves?	  Presently,	  the	  factors	  ultimately	  influencing	  new	  firms’	  location	  choices	  within	  regions	  remain	  a	   rich	   topic	   area	   for	   continued	   research.	   Early	   econometric	  modeling	   of	   new	   firm	  formation	   (Carlton,	   1983)	   determined	   that	   firm	   size	   and	   location	   choices	   were	  linked	  and	  subject	  to	  the	  influence	  of	  energy	  costs	  as	  well	  as	  the	  concentration	  and	  expertise	   of	   existing	   labor	   pools.	   Tax	   factors,	   amongst	   other	   jurisdictional	  differences,	   did	   not	   have	   a	   significant	   effect	   upon	   firm	   location	   in	   these	   models,	  while	  wage	  effects	  proved	  difficult	  to	  measure.	  	  Similarly,	   in	   their	  modeling	  of	  Atlanta	  office	  demand	  by	  new	  firms,	  Keith	  R.	  Ihlanfeldt	  and	  Michael	  D.	  Raper	  (1990)	  found	  that	  tax	  rates	  played	  an	  insignificant	  role	   in	   location,	   but	   differences	   in	   wage	   rates,	   transportation	   rates,	   distances	   to	  customers	   and	   suppliers	   of	   office	   services,	   land	   prices,	   and	   demand	   all	   played	  significant	   roles	   in	   new	   firm	   location	   choices.	   Most	   significantly,	   they	   found	   that	  proximity	   to	   supporting	   services	  was	  a	   significantly	   strong	   factor	   for	   independent	  new	  firms,	  and	  that	  “incubator”	  facilities	  offering	  these	  services	  for	  start-­‐ups	  could	  have	  significant	  impact	  on	  location	  choices.	  	  Relatedly,	  analysis	  and	  modeling	  of	  firm	  location	  characteristics	  in	  the	  Dallas-­‐Fort	  Worth	   area	   (Shukla	   and	  Waddell,	   1991)	   demonstrated	   an	   inclination	   toward	  intra-­‐metropolitan	   polycentricity,	   supporting	   theories	   of	   transit-­‐induced	  decentralization.	   Of	  most	   importance	   to	   the	   present	   discussion,	   this	   analysis,	   like	  that	   by	   Ihlanfeldt	   and	   Raper,	   detected	   localization	   effects	   correlated	   to	   general	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population	   levels	   and	   accessibility	   to	   related-­‐industries.	   However,	   with	   the	  exception	   of	   Financial,	   Insurance	   and	   Real	   Estate	   industries	   (FIRE),	   these	  localization	   effects	   tended	   to	   occur	   at	   various	   nodes	   up	   to	   15	   miles	   outside	   of	  Dallas’s	  core	  business	  district.	  Such	  localization	  effects	  provide	  support	  to	  advocates	  of	   the	  network	   approach,	   however	   it	   remains	  unclear	   to	  what	   extent	   firms	  access	  hypothesized	  network	  benefits	  across	  this	  dispersed	  15-­‐mile	  metro	  radius.	  Given	  the	  shifting	  nature	  of	  work	  environments	  and	  information	  technology	  in	   the	   subsequent	   decades,	   the	   evolving	   requirements	   of	   spatial-­‐physical	   factors	  affecting	   firm	   location	   decisions	   must	   also	   be	   considered.	   A	   survey	   of	   Swedish	  “growth	   firms”	   across	   various	   sectors	   and	   their	   office	   location	   choices	   revealed	  correlations	   of	   significant	   location	   factors	   in	   office	   choices.	   Importantly,	   these	  choices	   varied,	   however,	   correlated	   to	   economic	   conditions	   (i.e.	   recessions	   or	  booms)	  during	  the	  survey	  period.	  Single	  site	  growth	  firms	  operating	  in	  boom	  times,	  where	  permanent	  employment	  and	  group	  collaboration	  took	  precedence,	  tended	  to	  rent	  office	  space	  in	  city	  cores,	  company	  parks	  or	  rural	  areas.	  On	  the	  other	  hand,	  such	  firms	   tended	   to	   occupy	   suburban	   offices	   in	   recessionary	   times,	   where	   use	   of	  temporary	   employment	   and	   individual	   work	   takes	   precedence.	   (Dettwiler,	   2008)	  Such	  results	  allow	  for	  the	  possibility	  that	  firm	  location	  choices	  can	  be	  more	  market	  determined	  during	  recessionary	  periods,	  and	  network	  driven	  during	  boom	  times.	  	  At	   the	   sub-­‐regional	   level,	   a	   clear	   gap	   exists	   in	   explaining	   the	   tenuous	  relationship	   between	   new	   firm	   location	   choices	   and	   the	   influence	   of	   such	  market	  factors.	   Further,	   little	   is	   understood	   about	   how	   the	   hypothesized	   social	   network	  benefits	   of	   spatial	   co-­‐location	   for	   new	   firms	   fare	   when	   traded	   off	   against	   the	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backdrop	  of	  real	  estate	  market	  pressures.	  Although	  the	  work	  of	  Shukla	  and	  Waddell	  identified	   a	   possible	   distance	   at	   which	   firms	   potentially	   diminish	   returns	   from	  regional	  localization	  benefits,	  the	  value	  of	  these	  benefits	  as	  compared	  to	  the	  costs	  of	  more	  central	  locations	  remains	  unexplored.	  	  	  One	  is	  then	  left	  to	  wonder:	  how	  much	  are	  new	  firms	  willing	  to	  pay	  to	  realize	  network	   localization	   benefits,	   and	   at	   what	   distance?	   Do	   lower	   rents	   and	   the	  availability	   of	   space	   dominate	   new	   firm	   location	   behavior?	   Does	   the	   value	   of	  affordable	   space,	   despite	   its	   particular	   regional	   location,	   outweigh	   the	   marginal	  increase	   in	   benefits	   firms	   may	   receive	   from	   locations	   closer	   to	   allied	   firms,	  industries,	  and	  research	  institutions?	  How	  might	  these	  market	  and	  network	  benefit	  influences	   vary	   across	   industry	   classes?	  How	   exactly	   do	   these	   factors	   combine	   to	  predict	  the	  probable	  location	  of	  new	  firm	  formation?	  This	   research	   addresses	   this	   knowledge	   gap	   by	   examining	   the	   interplay	  between	  localization	  and	  market	  factors	   in	  new	  firm	  locations.	  Through	  recreating	  the	  historic	  pattern	  of	  new	   firm	   locations	  within	   the	  Triangle,	   and	   comparing	   this	  record	  by	  ZIP	   code	  against	   localization	  and	   commercial	   real	   estate	  market	   factors	  over	  the	  same	  time	  period,	  the	  strength	  of	  these	  differing	  effects	  can	  be	  quantified	  ultimately	   against	   the	   number	   of	   new	   firms	   generated.	   In	   doing	   so,	   I	   begin	  disentangling	   the	   relationship	  between	   localization	   and	   real	   estate	  market	   factors	  upon	  new	  firm	  formation.	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Chapter	  3:	  Research	  Design,	  Data	  Sources,	  and	  Empirical	  Approach	  	   To	  better	  understand	  the	  relationship	  between	  new	  firm	  locations,	  network	  localization	   effects,	   and	   market	   forces,	   I	   designed	   this	   research	   to	   recreate	   the	  historic	   record	   of	   entrepreneurship	   within	   the	   Triangle	   region,	   and	   match	  corresponding	   demographic	   and	   commercial	   real	   estate	  market	   conditions	   by	   ZIP	  code.	   Using	   this	   combined	   dataset,	   I	   then	   examined	   the	   correlations	   between	  various	   ZIP	   demographic	   environments,	   their	   localization	   characteristics,	   their	  prevailing	   commercial	   real	   estate	  market	   conditions,	   and	   their	   share	   of	   new	   firm	  formation.	   In	   doing	   so,	   I	   explored	   which	   ZIP	   environments	   have	   historically	  encouraged	   new	   firm	   formation.	   Ultimately,	   using	   the	   combined	   panel	   data,	   I	  considered	  jointly	  the	  strength	  of	   localization	  network	  effects	  and	  commercial	  real	  estate	  market	  factors	  upon	  new	  firm	  location	  within	  ZIP	  codes.	  This	  research	  attempts	  to	  disentangle	  the	  related	  intra-­‐regional	  socio-­‐spatial	  forces	   that	   spawn	   entrepreneurialism	   and	   drive	   endogenous	   economic	   growth.	  Beyond	  encouraging	  further	  research	  into	  this	  topic	  area,	  I	  offer	  a	  quantitative	  case	  study	   to	   assist	   in	   evaluating	   the	   efficacy	   of	   policy	   interventions	   that	   encourage	  entrepreneurialism	   through	   increasing	   urbanization	   and	   establishing	   localization	  network	  effects.	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Why	  the	  Triangle?	  The	  three	  Triangle	  counties	  chosen	  as	  the	  case	  study	  for	  this	  research	  offer	  an	   excellent	   comparative	   basis	   for	   analysis.	   For	   the	   purposes	   of	   the	   research,	   the	  analysis	  focuses	  primarily	  upon	  three	  counties	  of	  Durham,	  Orange,	  and	  Wake.	  A	  far-­‐ranging	   stock	   of	   built	   environments	   exist	   within	   these	   three	   counties,	   including	  historic	   centralized	   downtowns,	   new	   growth	   suburban	   development,	   and	   low	  density	   rural	   development.	   Such	   a	   range	   provides	   a	   fertile	   basis	   for	   comparing	  location	  patterns,	  as	  well	  as	  representing	  a	  vast	  different	  in	  commercial	  real	  estate	  offerings	  and	  values.	  Throughout,	  I	  have	  utilized	  ZIP	  codes	  as	  the	  main	  geographic	  unit	  of	  analysis.	  Here	   again,	   the	   Triangle	   provides	   an	   excellent	   sampling	   of	   ZIP	   codes	   to	   study.	  Within	  these	  three	  counties	  fall	  all	  or	  significant	  portions	  of	  54	  selected	  ZIP	  codes.	  The	  spatio-­‐economic	  characteristics	  of	  these	  ZIP	  codes	  form	  the	  basis	  for	  conducting	  the	   subsequent	   analysis.	   While	   these	   ZIP	   codes	   do	   not	   contiguously	   mirror	   the	  county	   jurisdictional	   boundaries,	   they	   nonetheless	   possess	   the	  wide-­‐ranging	   built	  characteristics	   that	   lend	   themselves	   to	   robust	   comparison.	   ZIP	   codes	   in	   Durham	  County,	   for	   instance,	   consist	   of	   the	   completely	   contained	   historic	   downtown	  (27701),	   suburban	   development	   (27713),	   the	   ex-­‐urban	   research	   park	   (27709),	   as	  well	  as	  the	  predominately	  rural	  (27572).	  	  	  Further,	  the	  region	  boasts	  a	  strong	  polycentric	  structure,	  with	  three	  distinct	  centers	   in	  Chapel	  Hill,	  Durham,	   and	  Raleigh.	  Each	  offers	   vastly	  different	   economic	  histories	   and	   environments:	   Durham’s	   historic	   industry	   concentration	   of	   tobacco	  manufacture	   and	   health	   care;	   Chapel	   Hill’s	   life	   as	   a	   strong	   university	   town,	   and	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Raleigh’s	   role	   as	   the	   seat	   of	   State	   government.	   Yet,	   each	   boasts	   a	   strong	   central	  business	  district	  as	  well	  as	  renowned	  research	  universities	  (The	  University	  of	  North	  Carolina,	   Duke	   University,	   and	   North	   Carolina	   State	   University	   respectively).	   This	  redundancy?	  enables	  slightly	  larger	  groupings	  of	  ZIP	  codes,	  useful	  in	  identifying	  the	  impact	  of	  such	  institutions	  upon	  new	  firm	  location	  at	  a	  sub-­‐regional	  level.	  As	  such,	  the	  Triangle’s	  range	  of	  built	  environments	  qualifies	  it	  as	  an	  excellent	  case	  study	  for	  this	  research.	  	  	   	  
Sources	  of	  data	  	   This	   research	   analysis	  draws	   chiefly	  upon	  data	  originating	   from	  within	   the	  2008	  edition	  of	  the	  National	  Establishment	  Time-­‐Series	  Database	  (NETS).	  NETS	  is	  a	  private-­‐sector	  database	  compiled	  by	  Walls	  and	  Associates	  in	  combination	  with	  Dun	  and	   Bradstreet	   information,	   which	   creates	   firm	   level	   data	   about	   36.5	   million	  businesses	  between	  1990	  and	  2008.	  As	  data	  is	  provided	  at	  the	  individual	  firm	  level,	  and	   contains	   information	   including	   firm	   birth	   and	   death	   data,	   location	   data,	   and	  employment	   data,	   NETS	   is	   an	   incredibly	   robust	   dataset	   for	   analysis.	   NETS	   is	   not	  without	  its	  weaknesses	  however,	  including	  its	  expense	  and	  limitations	  tracking	  firm	  relocations	  (see	  Kroll	  et.	  al.,	  2010	  for	  more	  discussion	  of	  the	  NETS	  data	  and	  its	  uses).	  	  Data	  obtained	  for	  this	  study	  centered	  upon	  establishments	  within	  Chatham,	  Durham,	  Orange,	  and	  Wake	  Counties	  in	  North	  Carolina.	  Chatham	  county	  results	  not	  sharing	  a	  ZIP	  code	  with	  Orange	  County	  were	  not	  included	  within	  the	  study	  results.	  ZIP	   codes	   and	   county	   boundaries	   were	   all	   created	   via	   NC	   OneMap,	   a	   public	   geo-­‐spatial	  database	  for	  the	  state	  of	  North	  Carolina.	  These	  sets	  were	  then	  combined	  with	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proprietary	  ESRI	  GIS	  data	  from	  2001	  and	  2008	  in	  order	  to	  obtain	  population,	  area,	  and	  population	  density	  per	  ZIP	  code	  within	  the	  three	  county	  study	  area.	  Data	  from	  these	  datasets	  were	   then	  spatially	   selected	  according	   to	   their	  overlap	  with	  county	  boundaries.	  Results	  were	  utilized	  in	  generating	  the	  conclusive	  list	  of	  study	  ZIP	  codes	  for	   this	   analysis.	   Only	   ZIP	   codes	   with	   geographic	   extents	   were	   utilized	   in	   this	  research.	  Market	   data	  was	   furnished	   from	  proprietary	   information	   obtained	   through	  CoStar	   Group,	   Inc.,	   an	   established	   provider	   of	   commercial	   real	   estate	   analytics.	  Available	  ten	  year	  commercial	  market	  data,	  beginning	  in	  year	  2001,	  for	  the	  ZIP	  code	  geographies	   under	   study	  was	  downloaded	   for	   office,	   industrial,	   and	   flex	   property.	  These	   results	   were	   then	   combined	   to	   create	   a	   panel	   dataset	   containing	   existing	  rentable	  built	  area	  by	  quarter,	  percentage	  of	  vacant	  space	  by	  quarter,	  and	  average	  asking	   rents	   per	   quarter	   when	   possible.	   Average	   annual	   values	   for	   these	   data	  categories	  were	  then	  calculated	  using	  the	  available	  quarterly	  data.	  The	  availability	  and	  quality	  of	  market	  data	  utilized	  in	  this	  study	  is	  highly	  variable	  due	  to	  difficulty	  in	  obtaining	   accurate	   estimating	   and	   reporting,	   particularly	   in	   rural	   geographies.	   As	  this	  data	  is	  collected	  primarily	  based	  on	  brokerage	  transactions,	  ZIP	  areas	  with	  low	  or	  unavailable	  transaction	  data	  may	  be	  missing	  in	  certain	  years.	  Where	  annual	  data	  was	  unavailable,	  missing	  values	  were	  omitted	  from	  analysis.	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Unit	  of	  Analysis	  	   For	  the	  analysis,	  I	  aggregated	  firm	  level	  data	  from	  the	  National	  Establishment	  Time	   Series	   according	   to	   54	   ZIP	   codes	   that	   encompass	   significant	   portions	   of	  Durham,	  Orange	  and	  Wake	  Counties.	  It	  should	  be	  noted	  however,	  that	  ZIP	  codes	  are	  not	   consistent	   geographic	   units	   for	   comparison,	   nor	   are	   they	   necessarily	   even	  geographic	  entities.	  ZIP	  codes	  identify	  service	  areas	  for	  postal	  delivery.	  While	  many	  ZIP	  codes	  do	  correspond	   to	   specific	  geograpies,	   some	  ZIP	  codes	  exist	   to	   identify	  a	  particular	   service	   center	   without	   distinct	   geographic	   boundaries.	   The	   ZIP	   code	  27599,	  for	  example,	  corresponds	  to	  a	  segment	  of	  postal	  service	  for	  the	  University	  of	  North	  Carolina;	  this	  ZIP	  code	  however	  falls	  within	  the	  larger	  geographic	  area	  served	  by	  the	  27514	  ZIP	  code.	  Such	  ZIP	  codes	  were	  not	  included	  in	  this	  analysis.	  Further,	   to	   adequately	   characterize	   ZIP	   codes	   for	   the	   purposes	   of	   this	  analysis,	   some	   understanding	   ZIP	   code	   differences	   in	   geographic	   area	   and	  population	  density	  is	  required.	  Appendix	  A	  contains	  the	  54	  ZIP	  code	  study	  area,	  as	  well	   as	   the	   overall	   area	   (in	   square	   miles)	   and	   the	   estimate	   population	   densities	  between	  2001	  and	  2008.	  Intended	  as	  service	  area	  boundaries,	  ZIP	  code	  areas	  shrink	  as	  population	  densities	   increase.	  Generally,	  smaller	  ZIP	  codes	  are	  more	  population	  dense,	  and	  as	  population	  thins	  ZIP	  codes	  become	  increasingly	  vast.	  For	  example,	  the	  study	   ZIP	   27601,	  which	   primarily	   comprises	   Raleigh’s	   central	   business	   district,	   is	  both	  the	  smallest	  (1.77	  sq.	  miles)	  and	  the	  densest	  (~5480	  people	  per	  sq.	  mi.).	  The	  largest	   ZIP,	   27302,	   serving	   Mebane	   and	   rural	   Orange	   County,	   encompasses	  approximately	  119	  square-­‐miles	  with	  only	  207	  people	  per	  square	  mile.	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Empirical	  Approach	  
	   Informed	   by	   the	   literature	   reviewed	   in	   Chapter	   2	   on	   network	   localization	  effects,	   entrepreneurialism,	   and	  market	   influences	   upon	   firm	   location,	   a	   series	   of	  hypotheses	  were	  developed	  to	  guide	  the	  research.	  	  	  	  
Localization	  Hypotheses	  The	  first	  group	  of	  hypotheses	  serve	  chiefly	  to	  provide	  illustrative	  context	  to	  the	  regional	  NETS	  data.	  These	  hypotheses	  also	  serve	  as	  tests	  of	  network	  localization	  theories	   developed	   from	   the	   previous	   literature	   discussion.	   These	   hypotheses	  attempt	   to	   establish	   predicted	   localization	   network	   effects	   of	   historic	   new	   firm	  location	  patterns.	  Each	  one	  of	  these	  hypotheses	  are	  described	  as	  follows:	  	  
H1:	  ZIP	  codes	  containing	  CBD	  areas	  will	  have	  significantly	  higher	  rates	  of	  new	  firm	  location	  (formation)	  than	  non-­‐CBD	  ZIP	  codes.	  	   In	  order	   to	   test	   these	  hypotheses,	  a	  NETS	  time-­‐series	  of	  new	  firms	  by	   their	  starting	  ZIP	  code	  was	  created	  for	  each	  year	  between	  1990	  and	  2008.	  From	  this	  time	  series,	  I	  generated	  counts	  of	  all	  new	  firms	  per	  ZIP	  code	  for	  each	  year	  by	  comparing	  the	  first	  year	  a	  firm	  reported	  into	  the	  database	  by	  their	  first	  reported	  ZIP	  code.	  For	  the	  purposes	  of	  this	  analysis,	  all	  firms	  classified	  as	  a	  “cottage”	  were	  not	  included	  in	  order	  to	  eliminate	  at-­‐home	  business.	  Cottage	  industries	  were	  ultimately	  eliminated	  as	   they	   typically	   fail	   to	   represent	   significant	   firms	   starts	   looking	   to	   rent	   facilities	  
 25	  
space.	  The	  inclusion	  of	  cottage	  industries	  could	  have	  distorted	  results,	  while	  being	  incapable	  of	  comparing	  against	  obtained	  real	  estate	  market	  data.	  	  To	   best	   test	   this	   hypothesis,	   the	   ZIP	   codes	   containing	   all	   or	   significant	  portions	   of	   the	   central	   business	   districts	   (CBDs)	   within	   Chapel	   Hill/Carrboro,	  Durham,	  and	  Raleigh	  were	  assigned	  a	  value	  of	  “1.”	  Their	  rates	  of	  new	  firm	  formation	  between	  1990	  and	  2008	  were	  then	  compared	  against	  non-­‐CBD	  ZIP	  codes,	  as	  well	  as	  against	  further	  sub-­‐groupings	  of	  non-­‐CBD	  ZIP	  codes	  according	  to	  population	  density	  ranges.	   Results	  were	   then	   tested	   at	   a	   significance	   threshold	   of	   5%	   for	   differences	  between	  the	  groups’	  mean	  annual	  number	  of	  new	  firms.	  	  
H2:	   ZIP	   codes	   containing	   CBD	   areas	   will	   have	   significantly	   higher	   rates	   of	   new	  
knowledge	  economy	  firm	  location	  (formation)	  than	  non-­‐CBD	  ZIP	  codes.	  	   The	  methodology	  for	  testing	  this	  hypothesis	  mirrored	  that	  of	  the	  first,	  except	  that	   in	   this	  scenario,	   fewer	   industries	  were	  selected	   for	  analysis.	  As	   touched	  on	   in	  the	  literature,	  especially	  amongst	  the	  work	  of	  Krugman	  (1991),	  Feldman	  (1999)	  and	  Audretsch	   et	   al	   (2005),	   knowledge	   intensive	   industries,	   with	   their	   emphasis	   on	  technological	   innovation,	   have	   greater	   potential	   to	   be	   future	   drivers	   of	   economic	  growth	  than	  traditional	  industries.	  For	  the	  purposes	  of	  this	  paper,	  I	  have	  identified	  a	  group	   of	  Knowledge	   Economy	   (KE)	   industry	   sectors	   for	   analysis,	   which	   represent	  those	  industries	  requiring	  either	  a	  highly	  educated	  work	  force	  (for	  example	  finance,	  legal,	   web	   development,	   and	   marketing	   services),	   research	   intensive	   production	  (such	   as	   biotech	   or	   pharmaceuticals)	   or	   highly	   specialized	   production	   output	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(aircraft	   production	   and	   medical	   equipment,	   for	   instance).	   Thus,	   a	   significant	  number	  of	  enterprises	  were	  eliminated	  from	  analysis	  by	  filtering	  according	  to	  two-­‐digit	   SIC	   codes	   in	   order	   to	   aggregate	   data	   on	   both	   existing	   and	   new	   Knowledge	  
Economy	  firms	  by	  ZIP.	  
	  
Table	  3.1	   lists	  the	  industry	  sectors	  included	  under	  the	  Knowledge	  Economy	  definition.	   Excluded	   industry	   sectors	   consisted	   primarily	   of	   agriculture,	   mining,	  construction,	   retail,	   non-­‐professional	   services,	   and	   government	   industries.	  Agriculture	  and	  mining	  were	  eliminated	  on	  account	  of	  their	  inapplicability	  to	  either	  the	   study	   area	   or	   as	   high	   growth	   potential	   entrepreneurial	   starts.	   Construction,	  retail,	   and	   non-­‐professional	   services	   (such	   as	   automotive	   repair)	  were	   eliminated	  due	   to	   their	   commonality,	   slow-­‐growth	   potential,	   and	   often	   temporal	   nature.	  Government	  industries	  were	  obviously	  excluded	  for	  being	  public,	  not	  privately-­‐held,	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enterprises.	   Likewise,	   new	   “branch”	   establishments	   were	   eliminated	   from	   this	  analysis,	  as	  these	  fail	  to	  accurately	  represent	  new	  firm	  starts.	  	  
H3:	   ZIP	   codes	   adjoining	   research	   universities	   (Duke,	   UNC,	   NCSU)	   will	   have	  significantly	   higher	   rates	   of	  knowledge	   economy	   new	   firm	   location	   than	   ZIP	   codes	  not	  proximate	  to	  such	  universities.	  	  	  	   Again,	  similar	  methodology	  was	  employed	  as	  in	  previous	  hypotheses	  in	  order	  to	  test	  this	  hypothesis.	  However,	  instead	  of	  grouping	  ZIP	  codes	  by	  the	  presence	  of	  a	  significant	  Central	  Business	  District	  or	  not,	  for	  this	  analysis,	  ZIP	  codes	  containing	  or	  adjacent	  to	  a	  notable	  research	  university	  (Duke	  University,	  North	  Carolina	  State,	  and	  the	   University	   of	   North	   Carolina)	  were	   given	   a	   binary	   value.	   	   This	   university	   ZIP	  group	  was	  then	  compared	  against	  the	  groups	  of	  non-­‐university	  ZIP	  codes.	  A	  second	  Urban	  group	  of	  ZIPs	  was	  selected	  according	  to	  the	  U.S.	  Census	  Bureau’s	  population	  density	  threshold	  for	  an	  urban	  area.	  A	  third	  Rural	  group	  of	  ZIPs	  was	  then	  created	  of	  those	  ZIPs	  below	  this	  threshold.	  The	  average	  annual	  rate	  of	  new	  firm	  location	  for	  all	  three	  groupings	  were	   then	   compared	  against	   the	  university	  ZIP	  group,	   and	   tested	  for	  significance	  at	  a	  5%	  threshold.	  	  
H4:	  ZIP	  codes	  with	  the	  highest	  concentrations	  of	  existing	  knowledge	  economy	  firms	  will	   have	   statistically	   significant	   variances	   in	   the	   rate	  of	  new	  knowledge	  economy	  firm	  formation.	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   To	  test	  this	  hypothesis,	  I	  created	  a	  time-­‐series	  using	  NETS	  data	  to	  recreate	  a	  record	  of	  existing	  firms	  in	  selected	  Knowledge	  Economy	  industries	  by	  ZIP	  code	  per	  year.	   Groups	   were	   then	   created	   by	   selecting	   the	   ZIP	   codes	   with	   highest	   average	  annual	   share	  of	   existing	  knowledge	  economy	   firms	   to	   compare	  against	   those	  with	  annual	   shares	   of	   existing	   knowledge	   economy	   firms	   closer	   to	   the	   overall	   regional	  average	   for	   all	   ZIP	   codes.	   I	   then	   tested	   the	  difference	   in	   average	   annual	   new	   firm	  location	  rates	  between	  the	  ZIP	  code	  groups	  at	  a	  5%	  significance	  level.	  	  
Hypotheses	  about	  Real	  Estate	  Market	  Effects	  	  Considered	   together,	   the	   previous	   four	   hypotheses	   intend	   to	   establish	   and	  characterize	   new	   firm	   location	   patterns	   according	   to	   prevalent	   theories	   of	  localization	   network	   benefits.	   The	   next	   set	   of	   hypotheses,	   however,	   attempts	   to	  establish	   market	   effects	   by	   considering	   the	   correlation	   between	   market	   factors	  upon	  historic	  location	  patterns.	  Specifically,	  through	  considering	  this	  spatial	  pattern	  against	   vacancy	   and	   average	   rent	   trends	   per	   ZIP	   code,	   this	   research	   attempts	   to	  detect	   any	   correlation	   between	   firm	   location	   and	  market	   constraints.	   	   This	   set	   of	  hypotheses,	  and	  the	  methods	  use	  to	  test	  them,	  are	  described	  as	  follows:	  
	  
H5:	  ZIP	  codes	  with	   low	  average	  rental	  rates	   for	  office	  space	  will	  have	  significantly	  higher	  rates	  of	  new	  KE	  firm	  location.	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   Using	   data	   by	   ZIP	   code	   from	   CoStar	   Group,	   Inc.,	   average	   rental	   rates	  were	  calculated	   per	   year	   between	   2001	   and	   2008	   for	   both	   office	   as	   well	   as	   industrial	  space	  when	  available.	  ZIP	  codes	  were	  then	  grouped	  by	  their	  average	  annual	  rental	  rate	   for	   both	   property	   types,	   and	   those	   in	   the	   lowest	   quartile	   range	   of	   average	  annual	   rents	  were	   grouped	   as	   “low	   rent	   ZIP	   codes.”	   This	   group	   of	   ZIP	   codes	  was	  then	  compared	  against	  the	  remaining	  ZIP	  codes.	  For	  comparison,	  a	  “High	  Rent”	  ZIP	  code	  group	  was	  created	  by	  selecting	  those	  with	  annual	  average	  rents	  in	  the	  highest	  quartile	  range.	  The	  mean	  annual	  number	  of	  new	  firms	  was	  then	  compared	  between	  the	  groups	  at	  a	  significance	  level	  of	  5%	  to	  test	  for	  any	  difference.	  	  
H6:	  ZIP	  codes	  with	  high	  levels	  of	  vacancy	  will	  have	  significantly	  higher	  rates	  of	  new	  
KE	  firm	  location.	  
	  	  
	   Testing	  this	  hypothesis	  adopts	  a	  similar	  methodology	  as	  employed	  in	  the	  test	  for	  H5,	  except	  ZIP	  codes	  were	  grouped	  by	  average	  annual	  vacancy	  rate	  per	  property	  type.	   These	   groups’	   annual	   shares	   of	   new	   firm	   location	   were	   then	   tested	   for	  significant	  variance	  at	  a	  level	  of	  5%.	  	  
Evaluating	  demographic,	  localization,	  and	  market	  effects	  jointly	  	  While	   both	   sets	   of	   hypotheses	   serve	   to	   establish	   and	   describe	   the	   location	  pattern	   of	   new	   firms	   according	   to	   network	   or	   market	   effects,	   neither	   set	   of	  hypotheses	  attempts	   to	  consider	   these	  effects	  concurrently.	  The	  previous	  series	  of	  hypotheses	   established	   a	   context	   to	   evaluate	   these	   effects	   in	   isolation.	   Evaluating	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these	  factors	  in	  isolation	  however,	  ignores	  the	  joint	  impact	  each	  variable	  might	  have	  upon	   new	   firm	   location.	   For	   example,	   a	   new	   firm’s	   choice	   in	   facility	   location	   is	  unlikely	  to	  be	  driven	  only	  by	  whether	  a	  space	  is	  in	  a	  CBD,	  or	  adjacent	  to	  a	  university.	  Instead,	   firms	   have	  multiple	   facilities	   to	   select	   from	  according	   to	  multiple	   factors,	  including	   the	   amount	   of	   facilities	   space	   available,	   the	   affordability	   of	   rent,	   its	  location	   in	  a	  CBD	  or	  near	  a	  university,	   its	  proximity	   to	  other	   firms,	  among	  others.	  Thus,	   to	   best	   understand	   firm	   location	   behavior,	   it	   is	   necessary	   to	   consider	   these	  variable	   effects	   together,	   and	   to	   detect	   which	   demonstrates	   the	   strongest	   effect	  upon	  new	  firm	  location.	  	  For	  the	  final	  analysis,	  these	  various	  effects	  are	  combined	  to	  determine	  their	  effect	   on	   predicting	   new	   firm	   location,	   and	   to	   help	   differentiate	   between	   the	  strength	  of	   these	   various	   effects	   upon	  new	   firm	   location	   likelihood.	  To	   study	   this,	  the	  following	  hypothesis	  was	  developed:	  	  
	  
H7:	  Low	  average	  rents	  are	  the	  most	  significant	  predictor	  of	  high	  new	  firm	  rates	  in	  a	  ZIP	  code.	  	  This	   hypothesis	   was	   chosen	   based	   upon	   a	   belief	   that	   new	   firms,	   with	   low	  capitalization	   and	   little	   income	   history,	   are	   strongly	   motivated	   to	   keep	   overhead	  operating	  costs	   low,	   for	   facilities	  especially.	  Thus,	  despite	   localization	  preferences,	  new	  firms	  will	  be	  most	  strongly	  driven	  by	  low	  rent	  rates	  in	  their	  location	  decisions.	  	   To	   test	   this	   hypothesis,	   I	   utilized	   a	   series	   of	   Ordinary	   Least	   Squares	  Regression	   models	   conducted	   upon	   the	   combined	   data	   set.	   The	   OLS	   regression	  models	  for	  the	  annual	  number	  of	  new	  firms	  in	  ZIP	  code	  were	  based	  upon	  variations	  of	  the	  following	  linear	  equation:	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€ 
1[ ]nNewFirmsZIP =α + β1* PopDensity + β2*CBD + β 3*University + β 4 * ExistingFirmst − 1 + β 5* IndustrialRBA
+β 6*OfficeRBA + β 7* IndustrialVacancy + β8*OfficeVacancy + β 9* IndustrialRent + β10*OfficeRent
	  
To	  conduct	  this	  analysis,	   I	  created	  a	  panel	  containing	  data	  for	  each	  variable	  per	  year	  per	  ZIP	  code.	  A	  regression	  analysis	  was	  then	  conducted	  to	  determine	  the	  strength	   of	   each	   variable	   in	   predicting	   the	   level	   of	   new	   firm	   location	   in	   each	   ZIP	  code.	  Population	  density	  rates	  (PopDensity)	  were	  obtained	  per	  ZIP	  code	  for	  the	  year	  2001	  and	  year	  2007,	  and	  the	  rate	  of	  change	  over	  time	  was	  annualized	  evenly	  per	  ZIP	  code	   per	   year.	  CBD	   and	  University	   were	   categorical	   binary	   values	   assigned	   to	   ZIP	  codes,	  while	  Existing	  Firmst-­1	   equaled	  a	  ZIP	   code’s	  number	  of	   existing	   firms	   in	   the	  previous	   year.	   Quarterly	   Industrial	   (IndustrialRBA)	   and	  Office	  Rentable	  Built	   Area	  (OfficeRBA),	   vacancy	   rates	   (IndustrialVacancy	   &	   OfficeVacancy),	   and	   rental	   values	  (IndustrialRent	  &	  OfficeRent)	  were	   averaged	  annually	  per	  ZIP	   code	   from	  quarterly	  observations.	   A	   series	   of	   7	   OLS	   regression	   models	   were	   created,	   beginning	   with	  Population	   Density	   and	   CBD,	   then	   adding	   an	   additional	   group	   of	   variables	   per	  model.	   The	   seventh	  model	   introduced	   a	   yearly	   fixed	   effect	   to	   account	   for	   annual	  fluctuations	  in	  new	  firms	  by	  year.	  A	  second,	  similar	  series	  of	  OLS	  regressions	  was	  run	  on	  the	  annual	  number	  of	  new	   Knowledge	   Economy	   firms	   per	   ZIP	   code,	   using	   a	   slightly	   amended	   linear	  equation	  that	  incorporated	  ZIP	  code	  total	  annual	  Knowledge	  Economy	  employment:	  
€ 
2[ ]nNewKEFirmsZIP =α + β1* PopDensity + β 2*CBD + β 3*University + β 4 * ExistingFirmst − 1 + β 5* ExistingKEFirmst − 1
+β6* KEemployment + β 7* IndustrialRBA + β 8*OfficeRBA + β 9* IndustrialVacancy + β10*OfficeVacancy
+β11* IndustrialRent + β12*OfficeRent	  
Knowledge	  economy	  employment	  per	  ZIP	  code	  (KEemployment)	  was	  included	  in	  this	  regression	  series	  based	  upon	  the	  work	  of	  Armington	  and	  Acs	  (2002),	  which	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demonstrated	  a	  connection	  between	  LMAs	  with	  an	  highly-­‐educated	  workforce	  and	  new	  firm	  formation	  rates.	  Thus,	  to	  adequately	  evaluate	  new	  KE	  firm	  formation,	  with	  its	  reliance	  on	  knowledge	  workers,	  it	  was	  necessary	  to	  also	  consider	  the	  size	  of	  the	  existing	   KE	   labor	   pool.1	   Otherwise,	   this	   OLS	   regression	   series	   follows	   a	   similar	  progression	  as	  the	  first	  series,	  with	  the	  final	  model	  including	  a	  yearly	  fixed	  effect.	  To	   best	   report	   the	   output	   of	   the	   OLS	   regression	   series,	   standardized	   beta	  coefficients	   were	   reported.	   These	   allow	   for	   comparison	   of	   variable	   coefficient	  strength	   based	   upon	   a	   standardized	   magnitude,	   as	   each	   variable	   in	   the	   panel	   is	  reported	   in	  different	  units	  of	  measurement.	  Use	  of	   a	   standardized	  beta	   coefficient	  allows	  for	  like	  comparison;	  however,	  non-­‐standardized	  betas	  and	  standard	  error	  for	  each	   variable	   coefficient	   are	   also	   reported.	   The	  OLS	   regression	   results,	   as	  well	   as	  those	   from	   the	   sequence	   of	   two	   sample	   t	   tests,	   are	   discussed	   in	   the	   following	  chapter.
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  It	  should	  be	  noted,	  however,	  that	  there	  are	  shortcomings	  with	  this	  method	  as	  a	  proxy	  for	  gauging	  the	  LMA	  of	  
knowledge	  economy	  workers	  in	  the	  three	  counties.	  As	  the	  geography	  of	  KE	  worker	  residence	  does	  not	  necessarily	  follow	  KE	  workplace	  geography,	  there	  are	  metroscale	  factors	  likely	  influencing	  ZIP	  results.	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Chapter	  4:	  Interpretation	  of	  Results	  	  As	  described	  in	  my	  empirical	  approach,	  I	  conducted	  a	  series	  of	  analytical	  tests	  upon	  the	   combined	   panel	   of	   ZIP	   code	   demographic,	   business	   pattern,	   and	   real	   estate	  market	  data	  in	  order	  to	  identify	  connections	  between	  new	  firm	  locations	  and	  these	  various	   factors.	   The	   results	   of	   these	   tests	   yielded	   a	   nuanced,	   yet	   ultimately	  incomplete	  look	  into	  the	  factors	  influencing	  new	  firm	  location	  behavior.	  
	  	   To	   begin	  with,	   per	   the	   economic	   theories	   of	  Marshall,	   one	  would	   expect	   a	  geographic	  concentration	  of	  existing	  firms	  that	  would	  mirror	  that	  of	  ZIP	  code	  areas	  with	   thick	   population	   concentrations.	   Thus,	   by	   graphing	   the	   number	   of	   existing	  firms	   against	   population	   in	   a	   scatterplot,	   as	   shown	   in	  Figure	   4-­1,	   I	   detected	   that	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there	   is	   somewhat	   strong	   positive	   correlation	   between	   a	   ZIP	   code’s	   estimated	  population	  in	  a	  given	  year	  and	  it’s	  number	  of	  existing	  firms.	  The	  best	  fit	  line	  shown	  in	  Figure	  4-­‐1	  has	  an	  r2	  value	  equal	  to	  0.594.	  Like	  the	  correlation	  between	  ZIP	  code	  area	  and	  population	  density,	  the	  concentration	  of	  existing	  firms	  by	  ZIP	  area	  follows	  a	   nearly	   identical	   pattern,	   shown	   in	   Figure	   4-­2.	   This	   similarity	   makes	   sense	   of	  course,	   when	   considering	   again	   that	   ZIP	   codes	   are	   service	   areas.	   Those	   ZIPs	  containing	   large	  numbers	  of	   firms	  and	  people	  will	  generally	  comprise	  significantly	  smaller	  areas	  than	  those	  with	  few	  people	  and	  firms.	  
	  Based	   upon	   the	   strong	   correlation	   between	   existing	   firms	   and	   population,	  Imight	   also	   expect	   that	   the	   number	   of	   existing	   firms	  will	   show	   a	   similarly	   strong	  correlation	  with	  population	  density.	  Revisiting	  Figure	  4-­‐1	  again,	  however,	   I	  notice	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that	  despite	   this	  strong	  correlation,	   the	  variation	  between	  population	  and	  number	  of	  existing	  firms	  seems	  to	  increase	  as	  population	  increases.	  Thus,	  by	  comparing	  the	  number	   of	   existing	   firms	   against	   population	   density	   in	   a	   ZIP	   code,	   I	   get	   the	  scatterplot	  shown	  in	  Figure	  4-­3.	  Surprisingly,	  as	  the	  scatterplot	  demonstrates,	   the	  annual	   number	   of	   a	   ZIP	   code’s	   existing	   firms	   does	   show	   a	   correlation	   to	   with	  population	   density,	   this	   concentration	   is	   far	  weaker.	   In	   fact	   the	   ZIPs	   showing	   the	  greatest	  annual	  number	  of	  existing	  firms	  tend	  to	  fall	  around	  a	  range	  of	  3000	  people	  per	   square-­‐mile,	   while	   the	   most	   population	   dense	   ZIP	   codes	   demonstrate	   lower	  levels	  of	  existing	  firms.	  Table	  4.1	  pairs	  the	  number	  of	  existing	  firms	  and	  various	  ZIP	  demographic	  characteristics	  together	  to	  calculate	  the	  various	  correlations	  between	  these	  factors.	  Population	  demonstrates	  the	  strongest	  correlation	  on	  the	  number	  of	  existing	  firms,	  while	  population	  density’s	  correlation	  is	  comparatively	  weak.	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  While	  these	  results	  are	  surprising	  given	  previously	  discussed	  human	  capital-­‐based	  economic	   theories,	   they	  speak	  mostly	   to	  prevailing	  economic	  conditions.	  To	  consider	   the	   effect	   of	   these	   factors	   upon	   endogenous	   growth,	   Table	   4.1	   also	  considers	   the	   annual	   number	   of	   new	   firms.	   Influenced	   by	   the	   work	   of	   Glaeser	  previously	  discussed,	   I	  expected	  to	  detect	  a	  strong	  correlation	  between	  the	  annual	  generation	  of	  new	  firms	  per	  ZIP	  and	  a	  given	  ZIP’s	  population	  density.	  As	  shown	  in	  Table	   4.1	   however,	   the	   correlation	   between	   the	   number	   of	   new	   firms	   and	  population	  density	  is	  even	  weaker	  than	  that	  between	  existing	  firms	  and	  population	  density.	  	  These	   results	   are	   surprising	   given	   the	   theories	   of	   Glaeser,	  which	   draw	   ties	  between	   endogenous	   growth	   and	   dense	   urbanization.	   Further,	   given	   that	   the	   ZIP	  codes	   corresponding	   to	   the	   central	   business	   districts	   of	   Chapel	   Hill,	   Durham	   and	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Raleigh	  are	  amongst	   the	  most	  populous,	   I	  expected	  these	  areas	   to	  generate	  higher	  levels	  of	  new	   firms	   then	   less	  urbanized	  environments.	  Dividing	   the	  ZIP	  codes	   into	  groupings	  by	  CBD	  and	  Non-­‐CBD	  ZIP	  codes,	  I	  did	  detect	  a	  significantly	  higher	  (p<.05)	  mean	   number	   of	   new	   firms	   generated	   (summarized	   in	   Table	   4.2).	   This	   result	  seemingly	  bolsters	  the	  dense	  urbanization	  ideas	  advocated	  by	  Glaeser.	  	  
	   This	   advantage	   in	   new	   firm	   generation	   however,	   disappears	   when	   the	  remaining	  non-­‐CBD	  ZIP	  codes	  are	  subject	  to	  greater	  scrutiny.	  For	  the	  second	  test,	  I	  divided	   the	  study	  area	   into	  a	  CBD	  ZIP	  code	  group	  and	  a	  suburban	  ZIP	  code	  group	  comprised	  of	  ZIP	  codes	  with	  a	  population	  density	  in	  the	  third	  quartile	  range	  of	  our	  sample	  (between	  647	  and	  1768	  people	  per	  square-­‐mile).	  I	  found	  that	  the	  suburban	  group	  had	  a	  significantly	  higher	  mean	  annual	  number	  of	  New	  Firms	   than	   the	  CBD	  group.	   In	   contrast,	   generating	   a	   group	   of	   ZIPs	   characterized	   as	   rural,	   based	   on	  having	  a	  population	  density	   in	   the	   lowest	  quartile	  of	  our	  data	  panel	   (<267	  people	  per	  square	  mile),	  I	  detected	  that	  the	  CBD	  had	  a	  vastly	  greater	  annual	  mean	  number	  of	  new	  firms	  compared	  to	  the	  rural	  group	  (~29	  new	  firms	  annually	  per	  ZIP).	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To	   better	   evaluate	   the	   connection	   between	   endogenous	   economic	   growth	  and	  urban	  concentrations	  of	  firms,	  it	  is	  necessary	  to	  differentiate	  between	  the	  types	  of	  new	  firms	  under	  study.	  That	  is	  to	  say,	  not	  all	  industry	  sectors	  are	  created	  equal.	  The	   economic	   choices	   and	   impacts	   of	   one	   industry,	   such	   as	   local	   small	   retail	  business,	   means	   it	   will	   likely	   have	   both	   a	   far	   different	   location	   pattern	   and	  (relatively	  insignificant)	  impact	  on	  economic	  growth	  than	  another,	  such	  as	  a	  biotech	  start	   up.	   Thus,	   I	   also	   conducted	   the	   same	   statistical	   tests	   for	   the	   mean	   annual	  number	  of	  new	  knowledge	  economy	  firms	  by	  CBD	  and	  non-­‐CBD	  ZIP	  code	  groupings	  (see	   Table	   4.2).	   Informed	   by	   the	   work	   of	   Glaeser,	   Porter,	   and	   Saxenian,	   among	  others,	   I	   anticipated	   that	   CBD	   ZIPs,	   with	   their	   great	   concentrations	   of	   people	   in	  compact	   areas	   and	   the	   resulting	   potential	   for	   knowledge	   spillover,	   would	  outperform	   the	   non-­‐CBD	   groups	   as	   well	   as	   the	   suburban	   ZIP	   counterpart.	   The	  suburban	  ZIP	  code	  group,	  however,	  generated	  a	  significantly	  higher	  mean	  number	  of	   new	  KE	   firms	   annually	   (~67)	   to	   the	   CBD	   group	   (~42).	  Despite	   industry	   filters,	  and	   in	   contrast	   to	   the	   prevailing	   ideas	   about	   knowledge	   spillovers	   and	   urbanized	  environments,	  CBD	  districts	  in	  the	  Durham,	  Orange	  and	  Wake	  Counties	  do	  not	  seem	  to	   enjoy	   an	   ability	   to	   generate	   higher	   levels	   of	   new	   firms	   compared	   to	   their	  suburban	  counterparts.	  A	   similar	   analysis	   was	   done	   consider	   those	   groups	   of	   ZIP	   codes	   which	  contain	   or	   abut	   a	   significant	   research	   institution,	   namely	   Duke	   University,	   North	  Carolina	   State	  University,	   and	   the	  University	  of	  North	  Carolina	   at	  Chapel	  Hill.	  The	  work	   of	   Feldman,	   Audretsch,	   and	   others,	   have	   established	   correlations	   between	  research	   institution	   presence	   and	   the	   location	   and	   formation	   of	   new	   research	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intensive	  firms.	  Informed	  by	  these	  ideas,	  I	  tested	  to	  see	  whether	  university-­‐adjacent	  ZIP	  codes	  generated	  a	  higher	  number	  of	  new	  KE	  firms	  than	  non-­‐uni	  ZIP	  codes.	  	  As	  shown	  in	  Table	  4.3,	  the	  University	  ZIP	  code	  group	  did	  have	  a	  significantly	  higher	  mean	   number	   of	   new	  KE	   firms	   than	   the	   non-­‐uni	   group	   (p<.05).	   Somewhat	  surprisingly,	  these	  ZIPs	  also	  demonstrated	  higher	  levels	  of	  all	  new	  firms	  than	  non-­‐uni	   ZIPs,	   with	   a	   difference	   in	   the	   two	   means	   of	   38	   firms.	   To	   check	   for	   further	  robustness	   of	   these	   results,	   a	   second	   set	   of	   tests	   was	   conducted	   comparing	   the	  University	  ZIP	   code	  group	   to	   a	   group	  of	  ZIP	   codes	   constituting	  a	  non-­‐rural	   group.	  These	  non-­‐rural	   ZIP	   codes	  were	  defined	  as	  having	  population	  values	   in	   any	   given	  study	   year	   greater	   than	   or	   equal	   to	   1,000	   people	   per	   square-­‐mile	   (meeting	   the	  Census	  minimum	  density	   threshold	   for	  an	  urban	   fringe	  area).	  Also	  summarized	   in	  Table	   4.3,	   the	   University	   ZIP	   code	   group	   outperformed	   the	   non-­‐rural	   group	   in	  generating	  both	  new	  firms	  and	  new	  KE	  firms.	  These	  results	  support	  my	  expectations	  about	  the	  relationship	  between	  new	  firms	  and	  research	  institutions,	  drawn	  from	  the	  work	  of	  Audretsch,	  Feldman	  and	  others.	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Revisiting	   the	   role	   of	   the	   presence	   existing	   firms	   in	   a	   ZIP	   code,	   ZIP	   codes	  were	  categorized	  as	  having	  high	   levels	  of	  existing	  firms	  if	   their	  number	  of	  existing	  firms	  fell	  within	  the	  upper	  most	  quartile	  (greater	  than	  1228	  firms	  of	  any	  type,	  and	  greater	  than	  366	  KE	  firms).	  Drawing	  upon	  the	  previously	  discussed	  cluster	  theory	  of	  Michael	  Porter,	  I	  tested	  to	  see	  whether	  ZIPs	  with	  high	  levels	  of	  existing	  firms	  would	  generate	  a	  high	  level	  of	  new	  firms	  as	  expected.	  As	  shown	  in	  Table	  4.4,	  the	  ZIP	  group	  with	  high	  levels	  of	  existing	  firms,	  both	  KE	  and	  all	  types,	  drastically	  outperformed	  the	  remaining	   ZIP	   groups.	   The	   differential	   with	   regard	   to	   KE	   firms	   is	   particularly	  striking,	  with	   the	   difference	   in	  means	   between	   the	   ZIP	   groups	   getting	   a	   t	   score	   -­‐21.29.	  A	  scatterplot	  of	   the	   level	  of	  new	  firms	  against	   the	  number	  of	  existing	   firms,	  shown	   in	  Figure	  4-­4,	   reveals	  how	   tightly	   correlated	   these	   two	   results	   are.	   In	   this	  instance,	  the	  best	  fit	  line	  has	  an	  R2	  value	  of	  .775.	  Thus,	  as	  such	  results	  indicate,	  ZIPs	  with	   high	   numbers	   of	   existing	   firms	   tend	   to	   dominate	   in	   their	   ability	   to	   generate	  new	  firms,	  seemingly	  in	  strong	  support	  of	  the	  concepts	  of	  firm	  clustering.	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Analyzing	  the	  Role	  of	  Real	  Estate	  Market	  Conditions	  
	   While	   the	   above	   analyses	   focused	   upon	   detecting	   differences	   in	   new	   firm	  rates	  according	  to	  varying	  localization	  network	  effects,	  they	  all	  but	  ignored	  the	  real	  estate	   market	   conditions	   governing	   the	   study	   area	   ZIP	   codes	   over	   this	   time.	   To	  explore	   the	   role	   between	   these	   real	   estate	   conditions	   and	   new	   firm	   location	  patterns,	  a	  series	  of	  statistical	  tests	  were	  conducted	  upon	  the	  ZIP	  codes	  in	  relation	  to	  their	  prevailing	  commercial	  real	  estate	  market	  characteristics	  between	  2001	  and	  2008.	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In	  order	  to	  put	  evaluations	  in	  proper	  context,	  it	  was	  necessary	  to	  first	  assess	  the	   relationship	   between	   demographics	   and	   commercial	   real	   estate	   market	  conditions.	  Specifically,	   commercial	  market	  conditions	  should	  mirror	  demographic	  trends,	  so	  I	  expected	  a	  strong	  correlation	  between	  population	  density	  and	  rentable	  built	  area	  (RBA).	  However,	  as	  shown	  in	  Figure	  4-­5,	  there	  is	  only	  a	  weak	  correlation	  between	   a	   ZIP	   code	   population	   density	   and	   RBA.	   This	   indicates	   that	   while	   the	  commercial	  real	  estate	  may	  be	  responsive	  to	  population	  density,	  this	  relationship	  is	  likely	   influenced	  by	  other	  confounding	  variables.	  Thus,	   like	  the	  number	  of	  existing	  firms	  in	  a	  ZIP,	  commercial	  facilities	  are	  responding	  to	  other	  socio-­‐economic	  factors	  beyond	  simple	  demographic	  concentrations.	  
	  Secondarily,	   to	   characterize	   the	   individual	   effect	   of	   each	   collected	  commercial	  market	  statistic	  upon	  the	  new	  firm	  annual	  rate,	  I	  tested	  the	  variables	  for	  co-­‐linearity.	  Market	   rents,	   for	   instance,	  are	   though	   to	  be	   influenced	  by	   the	  market	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level	  of	  rentable	  built	  area	  (RBA)	  in	  existence,	  as	  well	  as	  the	  vacancy	  percentage	  of	  that	  RBA	  over	  time.	  Thus	  I	  expected	  high	  levels	  of	  vacancy	  to	  effectively	  drive	  asking	  rents	  downward,	  for	  instance.	  A	  scatterplot	  graph	  of	  Average	  ZIP	  code	  rental	  rates	  by	   Average	   ZIP	   code	   vacancy	   (see	   Figure	   4-­6),	   revealed	   almost	   no	   correlation	  between	  vacancy	  and	  rents,	  however.	  Further,	  as	  summarized	  in	  Table	  4.5,	  there	  a	  very	  weak	  correlations	  betweens	  RBA,	  Vacancy	  and	  Rent	  across	  all	  three	  variables.	  Weak	   correlations	   indicate	   that	   the	   different	   market	   factors	   are	   not	   themselves	  collinear,	  meaning	  that	  each	  can	  have	  an	  independent	  effect	  when	  modeled	  together	  to	  predict	  their	  influence	  on	  new	  firm	  location.	  
	   To	   further	   consider	   the	   role	   of	   real	   estate	   market	   factors	   in	   new	   firm	  locations,	  ZIP	  codes	  were	  divided	   into	  groupings	  of	  high	   (>$19.50	  per	   square	   foot	  annually)	  and	   low	  average	  annual	  office	   rents	   (<$15.30	  per	  square	   foot	  annually).	  These	   groups	   were	   each	   compared	   against	   the	   group	   of	   remaining	   ZIP	   codes,	   as	  summarized	  in	  Table	  4.6,	  to	  test	  for	  significant	  differences	  in	  mean	  number	  of	  new	  firm	   formation.	   Ultimately,	   both	   tests	   included	   all	   types	   of	   new	   firms	   as	   well	   as	  knowledge	   economy	   only	   new	   firms,	   and	   the	   results	   largely	  mirrored	   each	   other.	  Low	  rent	  ZIPs	  appeared	  to	  outperform	  other	  ZIP	  codes,	  while	  High	  Rent	  ZIPs	  had	  a	  significantly	   lower	   level	   of	   new	   firms	   than	   the	   remaining	   ZIPs.	   The	   results	   from	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these	  groupings	  offer	  limited	  evidence	  that	  affordable	  office	  space	  is	  an	  attractor	  for	  new	   firms.	   Given	   the	   low	   funding	   levels	   of	   most	   new	   firms,	   such	   price	   taking	  behavior	  not	  surprising.	  
	  
	   A	   similar	   series	   of	   tests	   was	   conducted	   upon	   ZIP	   groups	   by	   forming	   high	  (>13%)	   and	   low	   (<6%)	   office	   vacancy	   rate	   groups.	   These	   groups	   each	  were	   then	  compared	  against	  remaining	  ZIPs	  to	  determine	  whether	  there	  was	  any	  significance	  in	   new	   firm	   locations	   based	   in	   response	   to	   office	   vacancy.	   I	   found	   that	   the	   low	  vacancy	  ZIP	  group	  had	  no	  significant	  difference	  (p<.05)	  in	  its	  mean	  annual	  number	  of	  both	  new	  KE	  firms	  and	  all	  new	  firms.	  ZIPs	  with	  high	  vacancy,	  on	  the	  other,	  had	  a	  significantly	  lower	  mean	  annual	  amount	  of	  new	  firms,	  for	  both	  new	  KE	  firms	  and	  all	  firms.	   Results	   for	   both	   sets	   of	   tests	   are	   summarized	   in	   Table	   4.7.	   This	   result	   is	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somewhat	   surprising,	   although	  given	   the	   lack	  of	   correlation	  between	  vacancy	  and	  price,	  I	  can	  presume	  that	  high	  vacancy	  does	  not	  necessarily	  equate	  to	  below	  market	  rent.	  Thus	   the	  presence	  of	  ample	  vacant	  office	   space	   in	  and	  of	   itself	   is	  unlikely	  an	  attractor	  to	  nascent	  firms,	  as	  supported	  by	  the	  results	  of	  this	  test.	  	  
Considering	  Demographic,	  Localization,	  and	  Commercial	  Real	  Estate	  Factors	  Together	  	   Each	   of	   the	   previous	   statistical	   tests	   examined	   the	   various	   demographic,	  localization,	   and	   commercial	   real	   estate	  market	   variables	   upon	   new	   firm	   location	  patterns.	   While	   the	   previous	   series	   of	   statistical	   tests	   was	   useful	   in	   establishing	  context	   to	   isolate	  potential	  effects	  by	  each	  variable,	   it	  was	  the	  aim	  of	   this	  study	  to	  examine	  how	  these	  variables	  might	  concurrently	  influence	  new	  firm	  behavior.	  Thus,	  in	   order	   to	   study	   these	   effects,	   a	   series	   of	   Ordinary	   Least	   Squares	   regression	  analyses	  were	  run	  to	  better	  understand,	  which	  variables	  exert	  the	  most	  sway	  upon	  new	  firm	  formation.	  The	  regression	  series	  was	  conducted	  first	  for	  the	  rate	  of	  all	  new	  firms,	   and	   then	   again	   for	   the	   rate	   of	   new	   knowledge	   economy	   firms,	   in	   order	   to	  detect	  any	  notable	  differences.	  To	  begin	  the	  regression	  series	  examining	  the	  rate	  of	  all	  new	  firms,	  which	  are	  summarized	   in	  Table	  4.9,	   I	   conducted	   the	   first	   estimate	  using	  population	  density	  and	   whether	   a	   ZIP	   qualified	   as	   a	   CBD	   as	   my	   independent	   variables.	   For	   each	  successive	   regression	  model,	   I	   introduced	  one	  of	   the	   following	  ZIP	  code	  variables:	  the	   university	   ZIP	   designation,	   the	   previous	   year’s	   number	   of	   all	   existing	   firms,	  industrial	   RBA,	   office	   RBA,	   industrial	   vacancy	   rate,	   office	   vacancy	   rate,	   average	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annual	   industrial	   rent,	   and	   average	   annual	   office	   rent.	   The	   final	   model	   keeps	   all	  variables,	   but	   introduces	   a	   fixed	   effect	   to	   take	   out	   annual	   fluctuations	   in	   the	   time	  series.	  While	   some	   variable	   coefficients	   demonstrated	   significance	   in	   the	   early	  regression	   iterations,	   specifically	   population	   density	   and	   CBD	   status,	   almost	   no	  variable	   beta	  was	   consistently	   significant	   through	   successive	   iterations.	   In	   fact,	   as	  shown	  in	  Table	  4.9,	  only	  one	  variable	  demonstrated	  repeat	  significance	  (p<0.001)	  through	  every	  regression	  model:	  the	  number	  of	  existing	  firms	  in	  the	  previous	  year.	  When	  introduced,	  the	  number	  of	  existing	  firms	  had	  a	  standard	  β	  value	  of	  0.690,	  and	  never	  dips	   lower	  0.414	  after	  all	  other	  variables	  are	   introduced	   into	   the	  model.	  By	  comparison,	   the	   next	   strongest	   standardized	   β	   value	   in	   that	   model	   belongs	   to	  population	  density,	  with	  a	  standardized	  β	  of	  0.243.	  	  Further,	  with	  the	  introduction	  of	  the	  number	  of	  existing	  firms	  into	  the	  model,	  the	   regression	  model’s	  R2,	   representative	  of	   the	  overall	   variation	  explained	  by	   the	  model,	  jumps	  from	  approximately	  .16	  in	  the	  first	  two	  models	  to	  nearly	  .50.	  With	  the	  introduction	  of	  the	  remaining	  variable	  betas,	  all	  of	  which	  could	  not	  be	  determined	  as	  significantly	  different	  from	  zero,	  the	  model’s	  overall	  accuracy	  declines	  until	  the	  final	  model,	  when	  the	  annual	  fixed	  year	  effect	  is	  introduced.	  The	   same	   steps	   were	   followed	   in	   regressing	   these	   variables	   against	   the	  annual	  number	  of	   new	  knowledge	   economy	   firms	   (see	  Table	  4.10).	   Similar	   to	   the	  first	  series	  of	  linear	  regressions,	  the	  only	  consistently	  significant	  betas	  remained	  the	  number	   of	   all	   existing	   firms,	   and	   more	   significantly	   (p<0.001),	   the	   number	   of	  existing	  knowledge	  economy	  firms	  in	  ZIP.	  The	  standard	  β	  value	  ranged	  from	  0.427	  to	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0.587,	   yet	   remained	   the	   consistently	   highest	   value	   across	   all	   models.	   All	   other	  variable	  betas	  failed	  to	  be	  consistently	  significant	  across	  regression	  models.	  	  In	   a	   variation	   from	   the	   previous	   series,	   this	   OLS	   regression	   series	   also	  included	   annual	   total	   employment	   in	   knowledge	   economy	   firms	   in	   each	   ZIP.	   This	  variable,	   however,	   proved	   to	   be	   insignificant	   across	  models.	   Again,	   the	   regression	  models	   themselves	   reach	   their	   zenith	   of	   accuracy	   first	   when	   the	   variables	   are	  limited	  and	  the	  number	  of	  existing	  firms	  and	  existing	  knowledge	  economy	  firms	  are	  included,	  and	  again	  when	  the	  yearly	  fixed	  effect	  is	  introduced.	  The	  resounding	  picture	  that	  emerges	  from	  these	  regression	  panels	  is	  that	  the	  number	  of	  existing	  firms	  in	  a	  given	  ZIP	  code	  emerges	  as	  the	  strongest	  predictor	  for	  the	  number	  of	  new	  firms	  that	  will	   locate	  within	  that	  ZIP	  code.	  The	  strength	  of	  this	  correlation	  between	  new	  and	  existing	  firms	  was	  first	  apparent	  in	  the	  examination	  of	  ZIP	  groups	  with	  high	  and	  low	  levels	  of	  existing	  firms.	  Its	  consistency	  as	  a	  predictor	  amongst	  the	  other	  variables	  however	  is	  unmatched	  throughout	  the	  linear	  regression	  series.	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Chapter	  5:	  Implications	  	   Overall,	  the	  results	  of	  the	  statistical	  analyses	  paint	  a	  nuanced	  picture	  of	  how	  selected	  demographic,	  localization,	  and	  real	  estate	  market	  conditions	  may	  influence	  new	  firm	  locations.	  Considered	  individually,	  I	  detected	  significant	  differences	  in	  new	  firm	   formation	   according	   to	   such	   factors	   as	   urban-­‐rural	   population	   densities,	  university	  presence,	  and	  average	  rent	   levels.	  These	  results	  affirm	  some	  prominent	  theories	  about	  economic	  behavior,	  specifically:	  
	  
Localization	  effects	  While	   economic	   activity	   is	   closely	   related	   to	   area	   demography,	   especially	  population,	   population	   density	   alone	   fails	   to	   explain	   both	   intra-­‐regional	   firm	  locations	  and	  the	  location	  behavior	  of	  new	  firms.	  Moreover,	  in	  a	  similar	  vein	  to	  what	  Shukla	   and	   Waddell	   (1991)	   detected	   in	   their	   study	   of	   firm	   locations	   within	   the	  Dallas-­‐Fort	  Worth	  area,	  I	  detected	  a	  preference	  by	  both	  existing	  and	  firms	  towards	  urbanized	   regional	   locations	   as	   opposed	   to	   rural	   ZIP	   areas.	   The	   Triangle	   firm	  behavior	  studied	  within	  the	  NETS	  data	  however,	  also	  mirrors	  Shukla	  and	  Waddell,	  as	   the	   ZIP	   firm	   advantage	   fails	   to	   hold	  when	   considering	   suburban	   versus	   urban	  locations.	  The	  densest	  central	  ZIP	  codes	  in	  the	  Triangle	  do	  not	  necessarily	  enjoy	  an	  advantage	   in	   attracting	   existing	   and	   new	   firms,	   and	   the	   correlation	   between	  population	   density	   and	   firm	   levels	   weakens	   as	   density	   increases.	   In	   effect,	   firms	  seemingly	  prefer	  regional	  urban	  locations	  to	  rural	  alternatives,	  but	  demonstrate	  less	  preference	  at	  an	  intra-­‐regional	  level	  between	  urban	  and	  suburban	  environments.	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Universities,	  as	  demonstrated	  in	  the	  work	  of	  Feldman	  (1999)	  and	  Audretsch	  (2005),	  do	  seemingly	   function	  as	  existing	  and	  new	  firm	  attractors.	  The	  university-­‐adjacent	   ZIP	   codes	   in	   the	   Durham,	   Orange	   and	   Wake	   County	   study	   area	  demonstrated	   both	   higher	   levels	   of	   existing	   and	   new	   firms,	   than	   non-­‐university	  ZIPs.	   For	   knowledge	   economy	   firms,	   who	   require	   a	   skilled	   workforce	   suited	   to	  highly	   specialized	   or	   research	   intensive	   activities,	   I	   found	   the	   attraction	   to	  university-­‐adjacent	  ZIP	  codes	  to	  be	  even	  stronger.	  	  The	   number	   of	   existing	   firms,	   however,	   proved	   to	   be	   the	   strongest	   factor	  governing	   the	   number	   of	   new	   firms	   locating	   with	   a	   ZIP	   code.	   As	   first	   tackled	   by	  Marshall	  (1920)	  then	  later	  revisited	  by	  Krugman	  (1991)	  and	  reconceived	  by	  Porter	  (1998),	  geographic	  agglomerations	  of	  firms	  are	  believed	  to	  be	  strong	  generators	  of	  new	   firms	   and	   ultimately,	   endogenous	   economic	   growth.	   The	   strong	   correlation	  between	  the	  number	  of	  existing	  firms	  within	  a	  ZIP	  and	  the	  new	  firms	  generated,	  as	  demonstrated	  in	  this	  research,	  only	  bolsters	  these	  agglomeration	  theories.	  	  
	  
Market	  Effects	  The	  influence	  of	  commercial	  real	  estate	  market	  conditions	  on	  firm	  locations	  however,	   proved	   more	   difficult	   to	   determine.	   While	   the	   work	   of	   Ihlanfeldt	   and	  Raper	  (1990)	  offers	  some	  insight	  into	  intra-­‐regional	  economic	  factors	  influence	  new	  firm	  locations,	  the	  on-­‐the-­‐ground	  reality	  of	   facility	  rental	  rates	  and	  available	  space	  were	  not	  addressed	   in	  depth.	  Thus,	  without	  a	   true	  guide	   to	  consider	   these	  market	  factors,	  I	  detected	  that	  market	  factors	  of	  RBA	  and	  vacancy,	  both	  in	  isolation	  and	  in	  conjunction	  with	  other	  demographic	  and	   localization	  effects,	  were	  poor	  predictors	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of	  new	  firm	  locations.	  Their	   influence	  on	  new	  firm	  locations	  was	   insignificant,	  and	  poorly	  correlated	  to	  rent	  levels	  overall.	  	  Average	  ZIP	  rental	  rates	  on	  the	  other	  hand	  did	  exert	  some	  sway	  of	  new	  firm	  locations,	  with	  some	  mild	  evidence	  of	  price	  taking	  by	  new	  firms	  in	  ZIPs	  with	  lower	  office	  rents	  having	  higher	  numbers	  of	  new	  firms.	  Such	  potential	  price	  motivation	  by	  new	  firms	  hints	  at	  success	  for	  incubation-­‐style	  programs,	  which	  intend	  to	  lower	  the	  cost	  of	  facilities	  and	  concentrate	  supportive	  services	  for	  start	  ups.	  	  	  
Overall	  Effects	  While	  market	  rents	  may	  be	  significant	  to	  entrepreneurs	  on	  the	  ground,	  and	  demographic	   trends	   crucial	   to	   economic	   health	   on	   the	   macro-­‐economic	   level,	  multiple	   OLS	   regression	   analyses	   consistently	   demonstrated	   the	   presence	   of	  existing	   firms	   as	   the	   most	   influential	   factor	   in	   new	   firm	   locations.	   Be	   it	   across	  industry	   types	   or	   in	   knowledge	   economy	   industries	   specifically,	   the	   number	   of	  existing	   firms	   in	   an	   area	   proved	   to	   be	   the	   only	   consistently	   significant	   influence	  upon	  the	  number	  of	  new	  firms	  in	  a	  ZIP	  area.	  This	  result	  bolsters	  the	  belief	  that	  areas	  thick	  with	  “clusters”	  of	  firms	  are	  key	  drivers	  of	  endogenous	  economic	  growth.	  This	  result	  leaves	  the	  question	  unanswered,	  however,	  of	  which	  intra-­‐regional	  environmental	  factors	  serve	  to	  generate	  firms	  in	  the	  first	  place.	  Based	  on	  the	  results	  of	  my	   research,	   I	   infer	   that	   some	  degree	  of	  urbanization,	  university	  presence,	   and	  affordable	  facilities	  offer	  environments	  suitable	  to	  firm	  location	  and	  formation.	  But	  the	  efficacy	  of	  these	  factors	  as	  attractors	  of	  new	  firms	  remains	  uncertain.	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Chapter	  6:	  Conclusion	  	  
Find	  new	  firms	  wherever	  the	  other	  firms	  are	  If	  most	  programs	  aimed	  at	  encouraging	  entrepreneurship	  intend	  to	  provide	  affordable	   facilities	   proximate	   to	   supportive	   institutions	   and	   allied	   firms,	   my	  findings	   suggest	   that	   these	   programs	   should	   be	   fairly	   effective.	   As	   the	   Ordinary	  Least	  Squares	  regression	  models	  demonstrate,	  the	  number	  of	  existing	  firms	  in	  area	  proves	   the	   biggest	   predictor	   of	   new	   firm	   location	   in	   area.	   Presuming	   there	   is	   a	  causal	   relationship	   between	   existing	   firms	   and	   new	   firm	   generation,	   then	   any	  incubation	   facility	   located	   amongst	   a	   concentration	   of	   existing	   firms	   ought	   to	   be	  successful.	   Further,	   as	   new	   firm	   locations	   appear	   somewhat	   price	   motivated	   by	  lower	  rents,	  when	  considered	  in	  isolation,	  offering	  such	  affordable	  space	  in	  existing	  firm	  rich	  areas	  ought	  to	  ensure	  further	  success	  of	  the	  incubator	  approach.	  What	  remains	  surprising	  about	  my	  findings	  is	  that	  the	  degree	  of	  urbanization	  seems	  not	  to	  matter.	  So	  long	  as	  firms	  locate	  in	  an	  urbanized	  area	  (>1,000	  people	  per	  square	   mile),	   my	   findings	   suggest	   that	   whether	   the	   existing	   firm	   concentration	  occurs	   in	  a	  CBD	  or	  suburban	  office	  park	  fails	  to	  matter	   in	   its	  ability	  to	  attract	  new	  firms.	  Despite	  compelling	  arguments	  connecting	  urbanization	  and	  human	  capital	  to	  endogenous	  growth,	  these	  results	  seem	  to	  suggest	  that	  beyond	  a	  certain	  threshold,	  the	   degree	   of	   urbanization	   matters	   little.	   Or,	   as	   in	   the	   case	   of	   Research	   Triangle	  Park,	   new	   firms	  may	   even	   sprout	   in	   the	   woods,	   so	   long	   as	   there	   are	   other	   firms	  around	  to	  nurture	  them.	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Opportunities	  for	  Further	  Study	  Clearly,	   the	   spatio-­‐economic	   factors	   driving	   firm	   location	   and	   formation	  behavior	   remains	   a	   fertile	   subject	   for	   further	   analysis.	   If	   the	   presence	   of	   existing	  firms	  in	  an	  area	  serves	  as	  such	  a	  strong	  indicator	  of	  new	  firm	  formation	  and	  location	  patterns,	  as	  determined	  in	  this	  study,	  the	  mechanisms	  by	  which	  firms	  agglomerate	  in	  the	  first	  place	  remain	  uncertain.	  Further	   consideration	   of	   real	   estate	  market	   relationships	   and	   effects	   upon	  new	  firm	  behavior	  is	  needed.	  While	  the	  data	  utilized	  in	  this	  study	  provided	  a	  multi-­‐year	  picture	  of	  prevailing	  commercial	  market	  dynamics	  within	  Triangle	  ZIP	  codes,	  this	  data	  was	  nonetheless	  limited.	  Data	  for	  years	  before	  2001	  was	  unavailable,	  and	  not	  all	  ZIP	  codes	  had	  real	  estate	  market	  data	  for	  all	  years.	   	  A	  more	  comprehensive	  time	  series	  of	  real	  estate	  market	  conditions	  would	  prove	  invaluable	  to	  determining	  how	  these	  dynamics	  exert	  influence	  upon	  new	  firm	  formation.	  Further,	  while	  the	  NETS	  is	  an	  invaluable	  tool	  for	  studying	  firm	  behavior	  over	  time,	   future	  studies	  within	  this	  subject	  area	  could	  do	  well	   to	  compare	  this	  historic	  data	  against	  self-­‐reported	  behavioral	  data	  for	  new	  firms	  over	  the	  same	  time	  horizon.	  The	  ability	  to	  compare	  how	  new	  firms	  report	  their	  formation	  and	  location	  decisions	  against	   the	   behavior	   documented	   within	   NETS	   would	   undoubtedly	   provide	   rich	  insight	   into	  the	  needs,	  choices,	  and	  socio-­‐economic	  factors	   important	  to	  new	  firms	  and	  ultimately,	  endogenous	  economic	  growth.	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